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(pp. €1-65)
} By I, L. fogel'berg and E. S.- Shpdchinstakil

-——— —

Julphur is ons of the most harmful sdaixtures in niockel, Erittleness of
nickel dus to pressice of sulphur is mr‘niém_gl__aﬂard timee in the litersture,
According to the litersture. detue, 0,005% : makesnickel unforgeahls (1-4).

——— oy -

Thars are alwo reported other 1imits of a perceptihle influance of the sulphur

on the plasticity of nickel at high temperetures 0.01% (5), 0.02% (6), 0.03%

and 0.015¢ (7). There is alec known the ase of brittleness of nickel eccurring

o8 the remit of ges corrosion in s sulphur-containing atwosphere (8-10). The

authors of the pressnt article found thet also in a quantity sseller than ©.005%

. i also lowers the plesticity of mickel st both high and room tempsrsture (12). In

' connection with the faet that the experiments in this work (a) were cerried out
on nickel contsining 0,1-0.2% €5 (nickal for nonpaswivated snodes) 1t wes un-
doubtedly interesting to investigate the influencs of seall adwmixtures of sulpimr
(ssaller than 0.005%) on the plesticity of nickel conteining s smll addition of
curbon, becauss the letter is mployed for deoxidetion st the malting of nearly
all sorts of nicksl, The necessity of investigating this fact arises from the
fact thet rigit up to the present tinme th'u-.c ares still being published works in
which the haruful infiusnce of small quantities of sdlphur sre subjecked to doudt

— (13). .
| Tn the first pert of the Presant article there are reported the resilts

i of the investigation of the influence of milphur on carbon-oontaining nickel and
} presernted supplementary deta on the plasticity of nickel with o mmall admixture
of sulphur in presence of 0,1-0.3% 03, The no;ind part is devoted $0 the question |
i of the damlphuration of the nickal st the xalting and the influsnce of the de-
I

formation on the plastic characterigtice,
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The influence of the admixturs of sulptur on the plasticity vae dsternined

on a large muber of epecimens of nickel containing 0.001-0,00% 3, o.0-0.2% €

or 0,050,302 and rinimal quantities of other admdxtures. The remilts of the

ohenical snalyses of the 1ndividusl meltings of these nickels are presanted in

table 1.

The specimens wers investigated on gtretching et room and high {euparsturs.

In the first cass the mperimenta were carried out on sanealsd and hardensd
pecinens, #he results of the pechani cal testing of typicsl specimens (rigares
1-4) shou that the presencs of 0.002-0,005% § 1o a rdckel containing oxygen oF
ur‘bon. aharply lowers 1te plasticity. A decrease ir the plastl oity of the niockel
ot room temperaturs oocurs after the annealing {ooupare figures 2 and &), and may

! be due %O precipitation from the solid solution of brittle perticles of nickal

| wilphide st the grain boundaries. Hardening ot & Lampersture above 5004k brings
the sulphur into the solid solution end theraby imparts plastlcity to thenickel.
In this case, if the nlckal containa lazs than 0.002%5 51t 1s plastic st room
tempersturs regardless of vhether 1t has been subjacted to hardening or annesling.
The brittleness of nickel with a gontent of 0.002-0,005% S at 6-850deg and Abe

: good plasticity ot higher tesperatures my have conneation vith the partioalar
character of the varistion in the aolubility of siphur {n nickel in dependends
on the temperature, vhieh ve have aleo digcuused elssvhers (12},

1t La oconcelvable that such & COUrss or. the curve of the solubility is

\ characteristic not only of the systes sulpur-nickel (state dagran vith retro-
gresalive polidus) Dut also of other systens of nickel with elements bringing

l about, brittlensss, for exmmpls, With lead, bimeuth end others, Hickel contsining
less than 0.00Z% 5 is plastie at all temperstures up to 1X0deg. Putting the

! minimal content of gl phur bri nging about vrittileness of thanickel at 0.002%

| may not be wholly precise, hecauss ¥he erployed pethods of anelysing the nickel
for sulphur {12), inclunding the pood nethod of combustion, sre ok relisblee st

contents of sulphur of 0.00-5 and lass,
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Chedzn]l oconposiiions of nickels cortaining oxygen, sarbon and sdmixture of

; sdphur, T

{1} nare nf specimen
) (a) nickel contsining oxygsn and less than 0.000 #*
l {h) niekel ocontainins oxrgen snd rors than 0.002% S*»
| ‘ nlokel comtaining oxygen and less than 0.002% e
lu nickel conteining oxygen and rore than 0.002% Seee
H nickal eoatslning ocarbon and less than 0,00% Jr»
nloksl containing cartor end nors than 0.002% 3=
rickel ocontaining esrbor snd lass than D.00ZK ATt

—E LR . D . W S - W

2% 0.002 a0.0012 9 20.0013 0,02, w0.0010 0.0, 0.0017
0,07 0,003 a0.0013 60,0034 0.05. «0,0033 0,028 0.004
£.33 0.007 0.001% ? o0,0013 0.042 0,000 0.020 0.0012
0,21 0.002 #0.0013 s 0,000 0,032 0.0010 0,031 0.003
e 0.1 ©.011% #0,0033 0,025 0,0018 0,011 0.00) :
ees Q.10 0.0013 a0.0013 0.022 #0.0010 ©.003 0.004 ‘
«ee 0,11 40,0013 007 «0,8013 0,020 «0,0000 0,020 0.0012 |
¥

| =)

r& 4@ X0 O

«vs 0,08 80,0013 20,0013 0.011 #0.0010 0,008 0.004

acontante in specimen do not go abovs (%) Pb 0.00L2 Sn 0.0011; Sb 0,0013; BL o.omcl

%2 Sopgimen for testing et high tepaerature,

su% Sngoimen for testlng st room tesperature,

(2) lass than )
Jspite hest brittleness niokel with 0.002-0.005% 7 rolls well in the hot, i

because hot roiling usually terninates at tamparsturs abowt 900deg. 3uch rolling '

cannnt ba oarried out on rmterisl vhen the rolling terminates at ¢ lover tenpera-

fure. In connsction with the fact that our domestic nickels prodably do not

conteining any adreixtures which immr the rlasticity other then nickel, 1t may

ba aseued that the Prequemtly-obsarved hot-shortness (16-18) and cold-shortness

- (1%; of nickel is in the vast mejority of casss due to the sulphur preseat in it (v}

furtner confirrs the v.ew that ronownrphous netals with a face—centarsd lattice
4o r.ot ‘mve sones o heat hr;tu-méla tf in theprocass of plastic deﬁmﬁtion at
tg  tarparsturas they do not interact with the surrounding medium and are free

of 'wrmful ad-ixturas (19, 0.

'L ~he high nlesticlity ofickals {ree of sulphur ot tesperstures up to 1LA00deg
|

|

\

Pipirs 1t Transverss contraction of rickal sontaining oxygen and .ulphu.r in de-
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dependencs on termsrature. (a) transverse contrection, %) (&) temperature of

axperimart, degl

Plgure 2¢ Halative elongation of nickel containing oxygen and sulphur in depen-
dence on annealing (herdening) tempereture. -(s) relstive elongstion, %) (b)
snnealing (hardening) tempersturs), degC: (c) hardenings (d) snnealing; (e) _

bardening: (£) anneeling

Mgure 3: Transvarss contrection of nickel containing oarbon aad sulphur in

dependence on Verperaturs. (a) transverss conirsetion,f; (b) temperaturs of en-

parimant, degs

Figure 4t Relative slongation of nickel containing carbon and sulphur in
dependence on annealing {hardening} teepersture. {a) rdetive <ongation,f; (b)
snnsaling (herdening) temperature, degC; (o) hardening; (d) annealing

Besides deoxidution and degasification the nickal malt bafore pouring 1s
sublscted to desulphuration. This process does not glve a conplete remcval of
the sulphur but 1s carrisd out mainly for shanging 1% into & different fom vhich
does not manifest itself on tue plasticity of the niekel (o). '

“udging by many references in the litersturs nicxal oan be desilphurised Yy
aiditicns o nagnexium and nengeness, mapite the fagt that Vericy and Ugltenberg
(1) alresdy s;onvineingly dmwastreted s considarable superiority of magnesim sa
desulphurisar, 15 & nuber of surces (7, 11, 21) 1t 1s stated that the sl phur
xan be nade hurmless with eithsr manganess or zagneaium, or sven vith mlieon (11),
it shoul! be notad that these assertions are sonetimes far from aing supported by
exparirantsl data. .1 connaction uithl_ the faot that we found brittleness of nlckal
comtaininy woall adrixtures of mlnhur, intended for the produotio!i of pemi-
proMieke “v the domamtic industry, it vaa interasting w investigete vhether such
mull quantitiag of asvlphur sould he made harcless with the help of much Plentifn]
desdlnhurisers as magnesin, caloiun, end menganese; Moreover, it ums interesting
to investigate the posaibility of desulphurizing =mmell sdwixtures of sulphur with
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Isble 2

itaniur, alunimes and beryllim.

Chaniosl compositions of specimens of individual neltings,%

{1} spsaiman

() ML plus

(h) 4 nlus

(o) Hi plus

f4) "1 nlus
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Thera wers prepared specimens of niskel containing 0.002-0.00%% 5, 0,1% C
witl additions of manganese, almmimm, titaxium and silicon in quantities of
' €.1 and 1,07 and additions of magneslum, calolum and beryllium in quastities of
0.03-0.1%.
The remits of the cherical analyses of the individusd meltings of these
nickels are presented in tahle 2, The mecimens v-:;- tested on nrﬂ.aﬁih‘ at Yar-
lous temperatures. The valves of the transverss contraction in dependence on tha

tempsrature ere presentsd in figures 5 and 6.

It was found that szal) adeixtures of sulphur oan be rmde harmless not only

with such eleaenis as hagnesiun, calétum and baryllium but aleo with sluminum

or titaniwe if the latter are introdnosd into the nickel in largs quantitiass.

vontrary to the widespraad opinion, manganess did not desulphurise the nickel

even when it was introduced ixto the malt in s quantity of 1%, The lmpossibility
found ip this lnvestigstion of desulphurizing =all quantities of sulphur vith
menganese puts in dowbst its esployment an one of the elamsnts of the "complex™
deoxidizer” (U plus 3 plus Mo plue ).
Arpery

. 1. Hickel comtaining a amall ade xturs of slphur (0,002-0.0058) 1s brittle
st moom tarparature in the snnealed stete and at tempersture 640-850deg.
Prittlanese dus to tha presshoe of sphur ia -ohnructoriltic of nickel wkich has
not been dwoxidiszed {contalns oxygen) as wall as ofnickal vhich has bews de-

’ . oxidized with carbon, Hardening s nickel contatning sulphur at 900deg end higher

} Bakes 1% plastic at room temperature,

) %, The brittleness of nickel prelisminarily deoxidised witk carbon due to

] tao ;rasencs 1n 3t of s sall sedeixturs of slphur (7.002-0,005%) can be elim-

L ' } ingtal by the additicn of ssveral Iuniredtha of ons percent of magnesium, Qllcill;l

or faryllivem cr by a larger addition of titanium,
l 3¢ The prittlensss of nickel dus %0 the pressnce of & mall adwixture of
| ' sulnbur (0.002-0.0057) is not alirdnated by the addition te 1t of up to 1% Ma.
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By K. ¥. nalinin, M. F. Lyomiua &nd M. o. opiridonove

froduction of uickel wirips of nigh purity.

veveloping wustry le specilyin, coaslantiy uwigh specifications viih respect
Lo Lne gualaty 06 But.ptdue s of Goalerruwa aclale aod ielir alloys.

coordoay cu Lo toyulcenetile o0 Law werks of Lae radiotechnical industry
Loe Ll Lowtripe end rloboas eaployew Sur toe production of the detulls of slac-
TIOLD S W Dael wev s ol wl o g) KD, Wl s bt 0F wdmiXtures pot greeter
g vebla.  cAlTcover, Whe uv.or.ps big ribbuae 9 ndckel st contain a minisel
QUENTLLY G! puBer ANU Pubuedd LTobt odicaby tau plastiooty.

e prusan o doles iaenaod Ul Lae proddciiuvn OF nickel atrips does not
MBBUNY Lo LUWUC.L:00 00 LioKel ol Tue raquire. puriiy. AL the malting of catho-
dic nickel of jurley wb.ywd 10 L worke furosce ofie nickel 1s eanriched wiik vari-
cull sdedxtures culdag Srow o ohe dinlyy of thie orucible, the employed fluxes and
deoxiulizers, mno aleo contains large queuatities of Jgases Talling in%to the selt
from the atcosphero. .5 2 result of rewelting of she nickel in the frdustrial fur-
rAce its purity s lovered auc iudtend of 4l it couteins i3 the better casas 93.80%
aas scmetines even less. The strips mede from thede Liog0to are unsultable for wmk-
ing tne details of wisctroale tubae.

Tne suvripa anc ribloua wade frow sheetd of cathodic nickel with employment
of welting, withouth satiefyi o the requirementa with rospect to purity, do not
find enployment fn ine Licustry on account of t.eif high cooteuts of geoes, vhich
chuses considurable britiieness awd toe [ormation of bubbles during the snnealing
Of Lie dotalls o0 sl atroajtere of hydroge:.

The litereture contsine ~o inforastion on the production of strips and rib-

ot adekel of dgn pradiy.

~L the Glprolsvetzetobrabotks listitute tocre were formulsted two methods for
ihe prosuctior i nickel wtrips i high purity besed onthe production of strips

from nlcker oul echru bu relilng L. t.e lnduction furnacs under & vacuum (1554-
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135L) and i sha ara furpace under s vmeuur (1070,
Induction meltin; of niekel uner 8 vacuum

iricticn wlt. A1 enstig Of fAgote was ofrriedout with a vacuum Arrangs-
ment consieting of » <cve~l vacuum chanber of dametsr T80 sm, hefght 900 wa. In-
ATds e etmrbar Lo wWhes aented an Logductor of diumeter 300 mm, height 350 mm,
avloy 1Y turas. “lwere ¥ece cnployed e erators of power LU and 100 kv.

e rump of trge ¥h-1 has an output of 1100 liters/minute and assurea s re-
S13ual pressurs iu the chamber according to the rat!ing plate of 5 . 1073 me Bg
colums:.

“he welting of the nickal was cAarricdot in a lined and emked sagnesite cru-
~ble wr §ostor Maneter 200200 am, Gopth 300-350 ma. The mterial of the crucible
consisted o & plxture ol ground fusen wasnesite | .i.), passing through & sieve
vill, 3nn open.ings, borix | fat. the .mgnesite contalined up to 1% #1 and up to
1.0% e, Toers were alss trled *or the lind-ng of tas crucible yure axides of mmg-
nesliun, aluadnuws ald tiandar,

Meagurenent of Lhe resljual presaure i Lhee chatber of the furpace occurred
Wit & glofbuned U-TOrE werowsY amaczetor; Ll tenperfture of voe melt was momsured
witn a. optical pyrometar Curough an opanlig present in the 1id of the chazbaer of
L Turnacy.

ifz Iinished well W6 pOare: vid o Tunnel lined witn smgoesite powder mixed
witn Tireclay 50 « or81low ced.-ires mode Wita ulmseGslions of the interior strips
or -uxlx.:mjwz.:.. FOr leoreusdliy U da0i: Kuse i Wie mold there was saployed =
Leas attaciogyn .

1o Tgure o lauere 50 0bentes @ desemtic scctlon of uhe chember of the vacuum
Yoromcoe,

TOF usgeraining tie optimel lecanology of welti.e anc casting of highgrade

$r20% tacre vare Livestigeled: the Lemper&lure n.d Lime nwcessary for degeeificm-

TI6a o Lae el . Lo wllite 0O the vaetn 1, the velocity of pourin,, the tesperature |

of *he Pun sl LA o T e Aagees 0 dooaiiation of Lhe retal, eve. A large num-

Ber of expariorts stvien toe, bighrengda ireota posragsing a prest density vithour

———— e A ¢ o -
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surfece fofacty were obtalnad with tle following technological echeme.

—

Plyuda'® 4@ LOUCLE T 0 CRA0ON .o o VaCul. Furrmee. (1; funael;  (2) wold;

W) tnaactes g

‘the ctmrge cousi#tea of cathoulc nickel of Purity %.99» 1n the fora of square
Pistes uyliy In the erucible .u a Plie, wiicu prevenied adneston of the nickel to
e cTucibie guring tue meitins. For the ceoxidation thers vas ewployed carbon in
the form of & nickel-carbon slloy ia & guantity or 0.00-0.1% of the veight of the
charge. :he aiioy ley parcly on toe LOLLOR Of tne crucible and partly on top of
tiae charye. The degnsification uf the melt vas carriedout fur 30-40 miautes at

1500-17000e7 and residumi pressure 1.5 mw By coluan. 'he welti.g of the charge took -

20 to SV minutes, depenaing on i Pover O Lha generator. The pouring of the nickel

Lnder & vecuum 1at0 the FOLe WS okrriec out &% 4« tenperature of the malt of 1700-
-17500eg vin 8 Turel with w gismetsr of toe Opening of ©-7 mm, heated togethar
with the BOld %0 JU-dudeg.

For decreaeing the rorstion of cavities in the ingots there vas enployed
heatl pmcking consisting of & wixture of magnesite and Tireclay.

Carbun 48 the decxicizar wwa amploysd ror binding the CAYgen present in the
nickel in the form or nickel protexide pecause cmthodic nickel ofpurity 99.99% con-
taing from O.00: t0 J,02% of U"e‘ Moreover, the nickel &t the aelting is enriched

with oxygen from thne oxidlzed drops semmining in the crucible from the preceding

weltiug ang lao cn account of the oxldation of the chargs lying in the tot crucible

&nd tle air remmining in the chamber oY the furpace.
Hemovel G tne oXymen Lron the nickel under vorks conditioms withoput employ-
mant of emrbon as ceoxidizer is impossibie oue o toe fact toat the elasticity of
¢188004CRTION OF nickel protoxide 1is very lov {&ccording to thne detum of Hostovtsev
it eguals O wmn Ag at Li2'{deg ). Mo other decxidizer oan be employed in this case

becauses they contaminace the metal.

The seployment or carboo as the deoxidizer s comnected with an unfavorable

prienomencn consigtirk in Lmet the surplus OXYFen comes in contact with the wells

g e ol - T — — e
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“ the mstorial of the crucible
{ron, as a resuls of vhich tha
- i, ef alckel inthe nickel ingots
b MoTeMull L. s . GoeTEe T o abone 2008,
Tt nlrl L ben g, - T Teo SBOULS erMingenent. 8t observence of the
AL -leaC e ConS o Srlaalllgnlaned By Kreat da Ly and plasticisy and

COMBALL Al QU e 0F Sasde Gae volALYle sduixtures (lgure 2;.
TCIO* U uC 0T st Lot OF tnductien nelilng

CLedrdlo, Lo oL 2eirBe 4 @lyals tue nlckel fag0% containa 0.002-0.02% si,
RS VERIVINUX PRI SO 05 R ot “hij wgcorily e the other aduixturas the ingot does
wa . dafler from ceticsic nickel ol FUrliy did5a.
|
D ensieameal of WL oatoneld wich e Filnerated aimixtures at the melting inh.

0 lBUCLLOD VRCULT PSS oUrs N 4 csount of the lialng of the erucible, the

Tucibla, 2loed with aluninum oxide apd titanium oxide

|
f
6 the conposition of these ’
oxiues,
The quanility a7 suses 5 sha cass “0gete varied frow U oto 16 oo per 100 grans
wokals oxygen fTon U.0UC to QaU0s0; hydrogen from 0.0003 to G.00073. :
ihe fugoue O! Jizeaslooy XX S0 - J5UKN were aubjected to hot rolding at
2okl Ml LD thlckLogs Lo-soas. afL2e rolld., T8 ingote were planed on both
sidus to 4 claux.-\ 8.2T50d WO JdePLi -z R agu again rol‘.ﬁd ai 350-104%0deg to thick-
QeRE L0 Y-, Lhe FOli€d BLALPA sere ou- inte cards, aanealed in a reducing atmos-
Fhere Of o 0,9 uw e liaedag, clesiel 2 wlNBliig, wnd rolled in the cold state
L3 Lie :ecadvany lekaas ina lrercedinte uanseling at T20-b00eg.
Tt Caveieal DOopoBitilas LT 1o uela.arad #.rips acouralis 30 TU2X4-5T are

bramuobed Lo Lie tedl..
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dedd wedal 000, 0,002 Q.01 0.01

f 8_vecuus
e rirvgs n:;;erlwutu O Are welttiy of rickel of purity 99.99% vere carried
out in & vaeuum Srrungerent consinting of & metal chazharof eylindrical form of
foslde Jemeter 210 wm and buight “O0mr and a Copper vater-cooled crystallicer of
CULEIYe Hamter O0we, fnsids Hameter TOT3rmr mang height 220 mounted in the cham-

bor.

In fioure 3 ticre 19 Presented A schemmtic section of the arrangement, The

YERCTRLOT De & powwr of L0 ky; the pump of type VN-1 hag ap cutput of 1100 liters/

rinute. Betwee; the PU®T end ile chexber there 14 provided a trap filled with 14 -
quid nitropen for catchiny te. witer vapor and other admixtures.

The blanks {elactrnieg) veps mis from sheety of cathodic nickel of purity
O by cmting staipg nr nOMTeSEONdIn e width s length; the rods were mounted
0y weAns of nickel rivaete o Henatap ko-bSum, length J00-350mm, wetght 2.5.3 xg.
One oud wep sharpensd t~ n peng *he othier wvas mounted In & chuek with o thread,

In the berirning of the ¥rocess of melting an are forms betveen the point of

tie coue 8.4 the pickae] Flate lyfas on the bottom of the crystallizer. With advane- :
ine alighyent of the eryYStalltzer with 4w rate} the gtem with the ettsched elec-
Lrove slowly fceceacs 1o Fich 2 wey 4hal b mpe is not interrupted. At the saelt.
a0 ¢f Lhe wiekul 0f current STTCIGtL el 10021200 mnp et 30-40 volts. The welt-

1L Lrncesy ook 4. Slruteg okt g fedlienl L rogges 1a tle chazhear of C.01-0.005m
B B LIS Y- SNPREN MR S SRR TN} T ol

Flaure 0 caguris cperspe I arc arrangercat. (1) stem; (2) crystalliger;

(3) aieksl plina; {r.) elzetrode.
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§Ev® Delle? resuile taan wir tie wicecl obteined by Lie YRcuur induction meit-
. itei.
! SO USRS Yihy, L TCLLLIONy Lhery wera ve&rriec oul uwxperiments on ingots
‘I vodlbuBter G Sy avRgUL JUu 40l welght (0-85C Ky, e ingote were wade st
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- i
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4

3. ot rolling or the fnyots |, 4 SA-10Ndeg, from diameter 200 ma to

T iChlindis Yl des

[ er s Lot LIPS LA TR S e ttlng,
} “ R e s lipe G ooy, Peush Wb & 2lodl surlace to depth 1-2 gy,

2-4
Approved For Release 2008/06/05 : CIA-RDP80T00246A005000370002-4 _




5000370002-4 ’
Approved For Release 2008/06/05 : CIA-RDPS0T00246A00500037000 .'

-'P-" ‘?!'n-‘?{'l' '

erg earrfed o) Meccriing ¢

valtes o

e VROUUE Sadunt ior

! VT thickness Y- @,

RPN Ot I

L EURTAR R S atri.s %o the corresponding thickpesy !

tie techpeioey enyrloyed for the tripa of nickel
furnseca,

VATC iUy ferse, withoub porss or cavities, with a clesn

VOOl LGUINtLEes Do the

f
eXperimental icgots sccord- !

J5E Wors aa fellove; ‘

2.001.0.0033 1, 0.004-0.007% s,

C5or Ld i tires wore <k samne as i nickel of puricy

SN Tea

o7 Lylrogern iess tom: 0.0003%.

o 1
niokel meltes 1.

Viloel oL

frduenio s vncunr

whatbapr 70 1 a sty

Ve ass L bhan cpe

ed 11 he

Btres b, the w2
cteivm of

-n fisuze o

TR mlncdva olor, ntion

Thoe gegiew o ne

Aral prewt oo

tappern tiy,

Indue e,

nilve clougm inn,
leke? ohtmined at L A

thers

the induction ard the Arc vacuum fur
--—‘d___-*———-————.___..___________

Tomeetn tae? characterinting ¢ the nickel melted in the

SRS Rhose of the nicke] melied in the arc vacuum furmmce, :
t
fa the Trocesses e %, eras close to sach other; 1t eay

‘& 27 00 porcent. nf the admixtures in the nickel malt

w VLIULe Turdrace Lo apt M fent theirp characieristics apprec-

TRET BPC | ren o ated tie surves af the varfation

in the limit I

—— e

e coutrmetion. sne the growth of the graine oll

i

g

i4 uependesre on the sanoaling texperature
ia aresentel the variation in the hurdneas, the pimit strength

' A pasonc: on tre digrea of Jer rTation.

TR TERY @ taiiad oY taductio. and arg malting ia

-+ .7 Framefec, 11 the dalorned ang

slucirocanductivity 14 0.059.0.073

kiufs 0. mm o In the annea led

L3 relAvive sloagmtion, contraction

fLriie o0 niskel of ara

aclrning ip Gependence on annealing

LS Tkt ; M

- aunealing tenperttu':e,dcsc;

VL elze or £raine, mn

Approved For Release 2008/06/05

: CIA-R

- ) _ o
DP80T00246A005000370002-4 ~—



lease 2b08/06/05 : CIA-RDP80T00246A005000370002-4 \ﬁ

Approved For Re
'/

—
Figure FHEN Y
H urves of var
latios 3y hn'dneu, linit #trecgth apgg
Telative glo
ngatiog

o S Letpg ey M -
v v D T i el deema
ielres of deformstion. {a)

Stk T el
. . o8 0 nJ:-fo:m'.inn, H

|

h oL ;
cinlmm) queatity or

whezel lngong Ubty, ed by ax¢ melrs
B ag

e ‘-
FeftI, 1a contrast 1
] L7 .
C % ropsag: aduxturu coming
cid,
L jarengs gy oo
. | T r L+ the [+
HAL TR i opty O Msllnt U ¢ e
L -,
- oBuel nl i
ckel rully Btigfy with
e il t’ =2l
“-0lechnionl Lidust i the worxy
LY
SULiG of thyg method 2n
VTRl vdeauge Jariace,

~l-fridono‘-n, o
\ “orzulation of o
echnology of 4
. 3 n-
._A-I,L-_—' I ed &3
r lpretsver “etobrabotks , 1954
SRS P T ; -
, R A
“Yper! entetie, o LikE
'“"‘r-‘.'\'acu\_n: arg
v Fublis eq y,
v Y Gos
I 7 snergolsdat, 1oki
Tt ey e ko

I N e T
Pt Moseow, 1ytg,

{fucesney, Publisheq 'b:.' Netal.

LY 1341 Fore i nf ot Lechk I
{i, Crewlar o 4 of ¢
SR € Lep RDJ.D&}’ uction of v
he progd LY4T .
U

tne Shustey A ror~ 9.
Sy e EFRREPS ; tave 191; J

L § ) r ™, Gf rotavy Iqobrlboth .
’ !

. LA | Oy i
r irotv, §o ]
N 'tht!on [+3 4 P tiom: ‘Qchnol -
' 0~
|

) —‘—‘—‘—.—‘ -
Approved For Release 2008/06/05 : C“IA-RD‘_-F"‘E_SFI'OO246A005000370002-4



'.-- A "A' K ’ --
Approvled Fg_r Release 2008/06/05

L
i
@ st

T T
: NN
. =

e
v
o

A
‘

L {1u)
3 [T
3 v L
»

(L,

s S

. CIA-RDP8OT00246A005000370002-4 .~

F¥ of production of

- N

L .
R
iy +

-ty

~+ 4. cushcheryokov, viguur teltiny of wetuls
’

I

oav - Bbeor, L, ertaintion (v

T .

vexiproducts of nickel, Report, Glprotnvotnetobrnbotkn,19“9.

Ulssertetion, 1ys9j.

hulubondy, ue 2Pt U u o ¢ > *
, trbi U a o cthera, .rcaly fir ¢ay Eigentlltten-

- .
Latrian arctives of slderurg, f. 1yt ke, 2, P Sb3esl

‘reanelocy of precduction of atripo

% *zbebetls, 19t




- Approvéd For Release 2008/06/05

’

: CIA-RDP80T00246A005000370002-4

i ) {pp 51-55)

7. T. Reznlk, P, 1. Yoakreserskll art ¥, 3. Kruglyakove, Airtsveinet

st _oxiil

The gortent of OXFLET ir tre departing zsaes of the agglomsrating machine 18

‘ prent, acmetinea wolng ahove 10-15%3 this is ine not only to the inleaknge of alr

on the way from the srate of the appiomerating machine to the sxtauster bul also

| to the incomplete atilization of the oxvgen of the alr sucked +rrough the caking

? charse, At tre same time it has beer founr that witn increasing
suckad-through 8iT the vertical geloclty of ceking {ncraases, and

of the agglomeratinw machine ircreases correspondingly.

quantity of

the productivity .

! The explanatlon of tre dlsapreement betysen the dlrect dependence of the pro-
|3

guetivity of the agglomerating on ihe axpandlture of mir and its very inconpplete

utilization for the combuation ~f carbon will be ~qund in A, M, Parfenov (1), who

auguested that the vartical velocity of caklne 1a determinad by the velocity of

drying of the moist 1laysT of the charfe 1ying below the burning layer. On this

basis the sucked-throush alr mist be reagarded rot only as & oyxidizing agent but

also an 3 heat-carrier, heating and drying the charge . An annlogouh vylew on the

role of the cases in the process of caking haa been stated by K. V. Vendeborn (2).

! According to the heat balance enlculated by T. T, Reznik (3),

in the procesa

of cakina oxicdized nickel ore there {a expended on evaporation of the molsture of

ths charpe up to 30% of all of the heat {thia ore contalns about

For stulying the mechanism of the removal of the molsture at

301 water).

caking there were

upertaken experiments with air-dry oxidized nickel of the Batamshinsk deposlits,

from which therse Jas acresned out class plusbmn, The ore contained 39.3% 5102,

16,47 Fe, B.3% ¥p0, 1,54Cal, 572 Aly0y; the loss ab veating was 13.7%, The

aaivape from the apelomerate of the preceding experlments Was grourd, and there

waa aslected class minus5plush Smm, Of coke thers was taken class ainnaiplusQ Sz,

“he eaking charce Was prepared with tre focllowire weight ratiocs of the com—

A
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ponents:
v air-dry ore.

waler, up to..

The charge bvefors caking vas pelleted for % minutes in a drus of diamster
400 mm, which roiated at 21 rpam, sod the pellets of dlameter 3-5mm wars poured out
into a1 sgglomerating bowl; the welght of the specimens vas 1.5-2.0 kg; at the
sape tl. .4 there vwere selected specimensd for determining the moisturs content.

‘The ceking occurrad in & bovl of diameter 100 wm, connected with & vacuum
pump RMK-2. On the charge there wvas 1aid a layer of wood charcosl of weight A0
grama and & layer of sawdust for kindliog.

The expenditurs of alr was messured vith s pueunometric tube mounted in the

measuring attachment. The lchgu of the connectious of the aeaauring arrangesent 1
is premanted in rigure 1.

in the process of caking the quantity of sucked-through alr wvas maintained con-
stant. The alr wes sucked through untll coollng of the agglomerate; the solidified

scglomdta wes let fali three times onto 8 oagL-iron plste from a height of 2 met-

ers; the yield of class plusSen charmcterized 1ts stability.

The moisture contant of the departing gases vere seegursd vith the traosmit-
tar vith lithium chloride, as proposed vy Tela (4}, end vhose experipentation snd
practical designlug were carried out by GipTsvetmet {(r. 1. Voskressenskii). The
operating principle of tliis arrangement 1s as follows. With & spscial vacuum pu=p
there is taken direcily from lhe ges line s part of the depariing gases, vhich

goos into & therecetat vith sutomtic regulation of iha tempe ‘ature. Conatancy

of the quantity of gas passing through the hygrometer 15 maintained with an a&uto-

mtic rheoweter (). The gas heated o 90dag cnters the hygroneter, vhose schems
1s presented tn figure 2. The spparatus nag two chémbers - A and B. In the !
chaaper . is placed }ltnium chloride, vhich actively absorbs the molsture from

‘t.he gas panatrsting through the porous partition. The chamber B 8ls0 has & porous

partition. «s @ result of the absorption of weter vepor from the gas 1n chaxber A

Approved For Release 2008/06/05 : CIA-RDP80T00246A005000370002-4 A
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its pressurs Jocresses ir comparison with that of chesber B; the preasurs differ-

' ence is measured vith & differentisl mapometer. After graduation of the apparatus
the prassure difference of the mnomsier enables the moisture content of the gas

<o be read off directly. The interis of the trensmitter does not go sbove 60 seconds !

schepe of laboratory agglomerating srrangement vith meagurement of the

L Figure 1:

j‘ sotature content of the departing gases. {1) mgglomerating bowl vith chergs;

f, (2) bunker for dust; () vmcuum pump AMK-2; (&) posumometric tube with differ-
ential manowetar for medsuring quantity of &ir sucked through; {5) thermocoupls

. vith potentiometer for messuring tesperatureln layer of charge; (6) thersocouple

with potentiometer for meusuring tewperature Of departing gnses; {7) snometsr

f : for measuring rarafegtion; (b) gas-intake tube; {9) heaver; (i0} transmituer

! deteraining moisture coutent of gas with sautomatic alactrobeater; (1) differential :
mnoneter of bygrometer; {12} transformer 226/12 volts; (13) automatic rhecaster

{
! saintaining constancy of expenditure snd temperaiire of gas; (1b) vecuum pump

Figure 2: Traossitter for auvtomilc detersipation of moisture content of gases.
{A) chapber with nblorbez; of lithiul‘chloride; (B) vacuux chamber; (1) body of
apparatus ; (2) glasa with absorber; {3) cofer; (4) partition with microporous
ebonite; () rubber lining; {6) connection; {7) connections for measuring pres-

sure; housing for thermometer.

j

} 1n ths table there are presanted the results of the experizent on caking
charges with @ constant thickness of the layer of 300 mm at various velocities of
whe sucking-through of air. 4 factual expendisure of air of 0.18 cublc meter per !
minute corresponded to & spacific expendilure of 23.0 cubic weters per sqQuAre mstaer 5
per mintte, and 8 factusl sxpanditure of 0.30 cubic meter par xinute to 38.3 cublc !

meters per cubic meter per minute of air.

productivity was calculated sccording %o the duration of the process from the momert,

{
]
1n sll of the experiments the vartical veloclty of caking and the specific |
|

of ignition until sttajinwent of the saxizal temperaturs of the departing gases.

— e e Lt e -
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Influence of expenditure of air on caking indices
{1) experiment No.
{2) cherge

{s) zolsture content, %
() put-in veight, kg/liter

(3} vertioml velocity of caking, mmn/minute

(4) output of agglowsrate Plus salvege referred to velght of charge, %

{5} specific produetivity according ‘o agglowerate plua walvage, metric tons per
square metcr peor 2k hours.

(€] yleld of class plugbmr, %

(7) raximml rarafaction, mm water column

1 2 3 LE 5 s
[ b

specific expenditure of alr 23.0 per cubic metors Per' sQuAre peter per minute

1 26.5 0.68 14.3 2.3 11.5 &k.8 30
25,6 066 165 66.6  12.3 ...

2 20
5 o o.78 21.5 89.6 23.6 Tk 170
spscific expenditure of air 38,3 per cubic BELUT Der square meter per minute

6l.e 234 ..., 1380
b7 20,6 9.7 &30
3> 820 37.8 Ty 970

As can be seen from the table with incressing quantity of sucked-through air -

thare inpreases in direct troporlion the vertical valocity of caking st the ugual
woisture content of the charga, so that the Process of caking runs to completion
more quickly.

In figure 3, there ia shown the variation in the teaperature in the layer of
charge snd in tae departing gases in the process of caking under the comditions of
8% expenditure of af{- of 23 cubic meters PRE EQURre meter par minute. Ay 8 speci.

ic expanditurs of air of 30.3 cuble mevers Pur SQuare meter per minute the chare.

Ler of the curves remains the sAne, bul they reach their maxims in a shorter time,

Figure 3. Toupermzuza in Erocems of eaking. Llpecific expenditure of air 23.0

cubic meters par BguAre Doter perniiute; charge wvith optimal nOA sture content .,

———— e rm————
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..b.
(1) temperature in layer at depth 40 weters fror surface; {2) ditto, at depih

140 meters; (3) ditto, at depth 260 sw; (4) tempersture of departing gases.

—

The pcBsurewents o .he moisiure contents of the ¥88e2 in process ef caking
and the quartities of moisture determined on the besis of these Wl gur swents vVers
10 sufficiently close agreement with the contents of vater in the caked ore speci-
mens. ‘his indicates a satisfactory precision of the fndicetions of the bygrometer.

From & corparison of the varistton ‘n the molsture content and the terperaturs
of the gmses i the course of the [rocuss It can be seen that & sharp rise in the
tolpereture correspords to the beginning of the lower: ng of the moisture cootenty
of the yrses, and the maximl texperature to the winiml fooisture content. Ths
dependence betwesn the rarafaction and the tompersilure fa blurres beocsuse of the
srmll sbheolute velus of the rarefaction. in toe beglaning of the procemaof caking
Lhe deperting gAses ere saturated with water vapor; mfier ignition the gnues
condenss and warry little mofature wvRy vith them; with increasing heating of the
charge the tempersture of the gases incresses, which leads to & comgiderable
incremse in the quentity of molsture carried awvay with them. 7The moment of the
beginning of lowering of the Boisture content of tha EuSas corresponds t0 Cessa-
tion of condensstion of the moisture in the lower layer of tha charge and the be-
gioning of its drying; at the same time there also beging a sharp incresse in the

tenperature of Lhe gases.

Figure 5: Temperature at process Of caking. Specific expenditure of sair 23.0 cu-
bic meters per square wetar par minuts; tempering of charge, (1) tesperature in
layer st depth 40 ma fro® surfece; (2) ditto, at depth 130 mw; (3) ditto, at

depth 260 mn; (4) temperature of departing gases.

Also te veprtical valoeity of caking does not remsin constant during tne whole -

process of caking; ip the beginning #it ig amnll, and it ia only toward the end of
the caking that it - greases sharply.

buring the experiment tha quantity or sucked-through mir ves not varied.
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For investigatiig the mutial cornec’ic . teivesn tne variation in the gas-

persaability of the charge in the proceds o caking and & supersoistened layer

theres wers carrieg out experimeats on caking prelimimarily-tempered (experimant
No. 5} aud on prelininary-dried (experiment NO. ) pelleis. The experiments sboved
that Lhe sbaence of & suparmoistened layer not ouly does not decresse the rarefac-
Lion in the process of ceking, but, on the contrary, considermbly increases the
resistance at sisultsnecus extension of the reglon of high tesperature over nearly
the wvhole height of the coargd. From figure 4, it cac Da seen thaty at caking the
dry charge the temparature of the departing gases reached the maximml value wore
Quickly then at the moisu charge, but then remsined &% a high level for a long

t time, theredy complicating the determioation of the moment of the snd of tha pro-
ceas Of oaking.

The flov reslatazcea of the gas is directly proportional to the square of the
velocity o the gne ano the length of the pmth, In the layer the tempersture goes
to 1200deg, which ineresmses the heating of the gas by 4-5 times, increases its
velocity of passage through the zcne of Ligh tenparature, and increases the resist-
muce of \ne lsyer. st luovariable section of the pores in the charge the resist-
ance in this cese Bust increase approximstely 16-25 tizes, and st aelted-shut
pores the increese in ths resistAnce mtat be still greater. Therefors the reason
. cause of the creation of a high rarefaction is not the presence of molsture but
! the high temperature d-velopiuﬁi;ha zone of caking. with incremsing extent of the
eone of nigh teppesature vith advancing cosbustion thare {s lengthensd the path
of the gases in the not laysr, vaich slsc increasas ths resistance of the laysr,

1 theraby increasing thewarefmction. wsDen upperlayer of sglglomerate begins to cool
f toe zone of nigh temperture contrecta snd toward the end of the process the re-

slstance decrofssd And ulso At Lhe same Lipe the rarefaction docromdes.

Sussary '
i
1. For the rirat time there fs employed the method of continuous memsurement |
! 0f tie colature cculent ¢f the goparting, gases &% agglomeration with the help of

n rransnittar £1131ed with lttnius chloride. This retnod emsbles investigation of
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: ' the role of the 448 A8 a heav-carrier dryl:ip the charge, and can be recomseniad
for in e3tigRtlag the Irocess o7 saxd ...
. "B o orazilt L axpert . tarried out 1t fens found:
(o) In the Yegliuning of tine process of caking the depariing gases are saturat-
ed with weter vapor and have s low temperature. Whan the departing gas remches 55-
f -60deg 1ts drying ablliity incroases nearly 7 tlwes; condensation of the molsture in
the lower layer of the charge cemses aod the layer Degins to dry;
[. (b} 'fhe verticel velocity of caking in the beginning of the process vas 3.3-
Sex/minute; with incressiog approach of the combustion to the girsie it incromsed
to 60 mm/minute.
| (c) The average vertical velocity of caking is direcstly proportionsl with the
: quentity of sucked-through «ir. The cold derarting gases with a temparature below
I 55-00deg slowly dry the moist isyer acd liwit the velocity of the procass;
{¢) The presence of moimture in tha cbarge prevents sxtension of the zone
of high temparsture, shortens the PLth of the gmses 1. thas range of high tempers-
tur , and therely decremses the resistance of the layer in the proceas of caking.
3. Theobtained cxperimental data iidicate an ipportent role of the wolstupe
‘ in the charge a8t tho process of cakirg. At the caking of dry charges the resistarnce
; of the laysy increasea ac greatly that under industrial conditiona £t would be
f necessary 1o provide much wore powerful sxhavaters; morecver, the extension of
I the zone of bigh temperature over the whole heighbt of the layer leads to incandescing}-
of the agglomerste, which in its turn lowers the therml efficilency of the ag&loner -
ation &nd brings aboul an increased expanditure of fuel.
The presence of molsture is necensary for lowering the reaistance of the
charge due ¢ coutrmction of the gohe of Migh tempersture. The velocity of caking
depends, basides on other factor not conoidered in the presecce article, on the
velocity of &rying of the moist layer, and s directly proportional vith the quanti.
Y of sucked-through afir.

4,  Cn the bacis 0f the found role of the departing gases as & heat carrier

there mmy ba confirped the Tollewing Previcualy -made recozpendaticas for lmrnung
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the productivity of S8 sgglomerating rchine; ;
() 7The Quatity of adr suckey through the charge can be iconsiderably in. |
cremsed, even if it ig 0t fully utilized as ag oxidizing agent; !
{(b) imintaln the cptisa molsture content of tns chirge sstablished by the ' !

vraciice, wrg lower tus wletire ceateat in the presence of a considerable reservy

Q7 rurefactio. created by tho LXhaugter;
(e) <create coadisions rop easing the molst charge in guch a viy that the

temperaturs of thae departing gages at cakling 1a each of the vecuua chaxzbars is not

lower than SimaQdnp

Bivls ography

(1) a. W Parfenoy, Beaes of process of CAking of ores with sucking-through

-

of air, Problems of Metallurgy, published by AN S55R (the Academy of Bciances of I
“he Woit), 1953, op 179-198. ‘ !
(2} n, v. Yerdeborn, Caking es a physical process, Journel of the Iron and
Eteel Industry, vol 175, pare 3, 1953, pp 280-288,
(3} 5. M Tapinin, I. D, Rexnik, L. L. Chermak ang N. F. Uspenskii, Inprove-
et of the procesaes of Processi -y oxidized nickel ores &t the South-Ural -Nickel

Covbire, publighed By M-tallurzizdat, 1945, pp 82.84,

(%) . . Eiwe: 'akii, B. v, Berymgia, I, U, Prokhoros a3d G. A, Batova, l
—_— Cutoratic  selfrecerding difrercnunl-nmmﬁ-:r, Zavodskaya lavorstoriya (Soviet
orks tiborarapy ) 107, 504, pp 4372306,
el 1, n, AeEnlk, i. ¥, ¥yudpin And L. F. Adova, Hole of piece afze of charge
in peniasd of euki, o "2l Mxad cres, Teraty metally, 1521, Mo. 4, pp k3.48, ‘
£y r, 1. Vogkrepenghys, u, vy, Yur'ev an; 1, s, Plotinskil, Sew methods or
ARy ing oAy “rarivnd 3ystera, i reroval 1 nonfeppous metallurgy, Collected » {
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By Prof. D. 1. Lisovakii, Migtsventscloto

ores
The production of nickel in the Soviet Union began ulth the processing of the

: oxtdized cres frox the Ural deposits. As the mulphidizer st the melting of thess

ores there ves ssployed gypsu, whose belavior in reductive medis vas first de-

' saribed in a work of V. Y. Mostovich {1},

From the valuoabls theorstical work of V. Y. Mostovich the metallurgiste in the

beginning drev the errcnsous conclusion that in the shaft furnace, aa vell as in

the laboratory bost, the reaction of the reduction of gypsm findshes before

reacitdng 900deg. They overlocked othar data of V, Y, Mostovich indlioating the pos-

¢ dbility of decomposition of the gypmm with siliclc scid at tempersture above |
1000deg and of iron oxide abovs 1100deg. It was only later that it wvas notioced
that the gypsun is not completaly reduced in the furnsce and that with its quantity !
it iy impossible to regulate the composdtion and quantity of tha matte obtained

Tesidler {2) proposed a hypothesls according to which calcium sulphids intaracts

|
at the melting of oxidized oreq. As the explanation of this phenomenon A.A, i

with oxidea and ailicetes of nickel according to the resction verified by D. IL. Dn.n—i
kachev and A, A, Tssldler (3) and vith reduced mehallic nickel in prassnce of 00,

A, A, Taeidler studied the reducibility of various oxidized niokel ores, eand
found that st the sxtreme variation in the chemical and mineralegical composition
of the specinmens of ores the degres of reduction of the nickel and iron varies
extrezely, He though that at nickel melting in the shaft furnsce there are crested
oonditions aasuring the formationo £ FeS, becauss there is nearly alweys a surplug
of CaS.

A later investigation of 5, Y. Fus'mdn and A, N, Vol'akii showed that the

reaction of interaction of metellio iron and calcium sulphids st 700-1100deg
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~ide
procesds only in an iron-oxidising atmosphers, at which first the lron is
oxidissd to PeO, and then the FeO reacta vith Jed, vith forsetion of FeS and
CaD. The reaction i3 reversible, and its dirsection depends on tha composition of
the gas phase,

The direction of ths reaction of Fal with CeS st 700-1100deg depends on the
temperaturs and duration of the experiment, because thars is formed o mlid solu-
tion; with reganmd to the reaction of Znteraction of ferrous silicats and double
iron-calcium milicates with Ced in tis interval 700-1100deg, this reaction procesds
in the dirsction of formetion of Fei,

it the melting of oxidizad nickel ores in the shaft furnace with gypsm there
are reached various degrees of metallization of the matts, which probably depsnds
on the various reducibilitios of the orea,

Mattes of various chemicsl compesitions are slso obtained in the shaft furnace
at tho melting of converter slags, whose reducibility is relativaly constant,
Go_nuqu-nuy the yield snd composition of the orule Ratis carnot depend solely
on the reducibilities of the oxides of iron, nickel and cobalt, A great role hare
is undoubtedly played by the gypsum, becauss the procsss of matte-forvmtion i
closely connected with the reactions of reduction, decompositlon end intaraction of

the gypsum with the metal smiphides.

In view of ths great ioportance of the behavior of gypsum in the shaft furnmce

we investigated the formation of caloiua sulphide from natural technioal gypsum
in the pressace of miphidea and oxldes of metals and oxidised nickel oree.

Unttl recantly it was an open quastion whether e loss in welght of the Zypmmm
pocura at reduction as e remilt of the formation of claciwm sulphide or other
intaruediste compounds vhich are falrly stahle under the conditions of heating,

For alusidating this qusstion thare was studied the ratiocnal compomition of
tha nrofuets of the reaction of reduction of gypsm with purs csrlon wonoxlde end
ta s-mthekic 7as of tie shaft furnece Ln dependence on the time and tempersturs,

Tt wat foin) that at tae reduction ol gypsws thars 1s forwed calcium sulphide

throuza tan iaternmediary of s compound of the type of Cad03, Theamtent of this

—nm— - -
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oo Ll the product o toe cagstlon at ot oand Midleg incressss sharply in
the Mrat oour “row the beginidaz of s rvceus, to resach 65-70X,
Since 44 tae aalt melting thera ls rostly enloyed gypmm in large plecss

3 (disugtar Ip tc 15C wa;, thers was stuiied its bohavior in depsndencs of the sise

(R,

i
!
of the plecas mt high tecperatures in oxidative snd reductive staospheres. i
. Maura 1t Dependence of degrea of reduction of technical gypmm with cerbon monom- .

|
1e on si3s of pleses ut verious tempsrstures. (s) degres of reduction,¥; (b)

!, veight of pieces, gremas
. S

The investigatlon permits the ccnclusion that findy-ground techhlcal-gypsm
in & streaz of alr bSeglna to decompose wiih wvolution of gulphur ges only at |
1200488, At higher temps raturs (1300deg) deccmposition of gypsup procseds even -mh;‘
;, more slowly, At largsr~aised pleces the gypmm begins to decompose st still higher l
tauperalires,

It vas found thet vith increaming teperaturs (figure 1) the velocity of
roduction of technical gypsm incregaes, and with incressing piece sise, regardleas :
of the tenparaturs, dscreases. Consequantly, the higher the tesperature and the
finer the grinding ol the gypwum, the more coupletaly and the more repldly ia it
reduced with carbon monoxide.

LDecauss the gypsum 1s incompletely reduced in the shaft furmos, caladdm sule

ection with the oxides {.'3102, A4, Fegq) of the ore, of the flux, of the slag

[l
|
I
i
plude i pressnt in all of the sones of the furnace, vhers 1t enters into inter- ‘
!

and with the siphides of the rnetals (Co, %i, Fe, Ca), thereby exarting an 1nf1n-m.é

| cf the yiald of mette and the composition of the glag.

| —
Pirure 31 Degres of nompletanass of reactions betveen gypsux and sulphides in
[ dependenca on tempersture. (a) degres of completecess of reaction,?; (b) in an

atmosphare of nitroren,

——

Plgure 2: lepandsnce ol degTes of complatensss of reaction betwsen PaS ard Ca30,
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. wlem
on duratlon of heating. (s) degres of completensss of reacticn,$; (b} time,
!
5 minutes
L The imteraction of the gypeum with the oxides and sulphides can be represent ad

in the fom of the rsactions:

f‘.»a.’r:‘ plus 3iC, equals TaC.310, nlus L, plus '*02;

Ca30, pius ®ey(3 squals CeO,Faj; plus 20, plus 30 . . , etey

Pa plus 30e50; equala 3Ca0 plus FeO plua 450,

Zol nlus 3Ca5C; equals I0el plug Cal plus L5045, . . etc.

E Depanding on which of theas reactions develops mors successfdly in the

! furrace thars varies the degres of loss of sulphur with the gaa, and therevith
! the ylald of matte and the compomitiono? the slag.

This partly explains why it 1g impossible in the industry to regulute the
Yiald and pomposition of the matte with tha quantity of gypsos charged inmto the
furnace,

The sulphiles of cobalt, nickel and iron, contrazy to caleium sulphide, malt
we comparativelylov texperatures, with formationof the Uquid phase. The latter
panstrates through the pores imto the depth of the pleces of Zypsuz and enters inte
resction vith formation on the surfacs of the places of a film of oxide, hich -

prevenis tho oalcium sulphate from interscting with the reductive gasnes of the
furnace,

Invemtigation of the interection of the @pmm with the aulphides showed that

[ in an stmosphere of nitrogen alreedy st £00deg the grpmm bagins to resat wvith
J"_ nickel sulphides The sulphides of the cther matals (Co, Pe and Ca) begin to resct
vith It st hipher tewersturss (820—850deg).

The curves of the dependencs of the degres of coapletiess of the reactionas on

! the terperature (figure 2) shov that t'w sulphides of cobalt and calcium inmtersct
with gypeun less ensrgstically then iron silphide, The laast active resction
1o that betvesn gypsum and nickel sulphide, although it begine at s lower temp-

erature than the other sulphides.
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The rrocess of irtersction of :eL wih .e3i, at 1000deg proceeds st & mmall
valoalty in the ™irev ) mimutes (fipure | . «1th ressage of time the degres of
corpleteness 2f thip reactlon reacnes 5%, vhile under tha same conditions in the

casaz o1 tho sulphides of cobalt and mckel 1t 1s 53 and 2% respectivaely.

—

Figurs A Tariaticn in tha rational cormoamiticn of the products of heating an

apimolealar mdxtura of 7% wine 17a 0. in en stmosphare of nitrogen in dependence
on the Lemparetvoe, A -ational cormogition,% (b) losa of sulphur,%; (¢} loas of

i
—

Mgure 5: Vardation in the rational composition of products of heating an equimole-
cular mixturs of Cas plus 3F¢203 in sn atmosphere of carbon monoxide in depandence

on the tempersturs, (a) rwtional compositisn,®

Zxparinents shound that in m current of carbon monoxide, as d;o in a current
of nitrogen, the gynmum btagins to reac¢t with nickal mlphide st temperature sbout
00deg, with the sulpiidos of cobalt and iron at tsrpargture about 800deg, snd
with the oxldss (:il0,, ¥a,0q, Al504) of the ore and with the sliag in the interval
920-1000dan,

Imvestigetion showed that In the shaft furrmce thers procesd to a ssaller
axtant roactions in thrae different directions,

As a remii of the resction of the first direction (reduction and imterection
of nrides with Ce3} therc are formed sulrhides from oxidea}, and tha quantity '
{y2a2d} " motte ia Lncreased, 1

b

A4 tha reaction o © tha secon? directien {interaction of &pmm vith gulphides), ]
5" the contrary, ths quantity (yild) of matte is decreassd, aad the sulphides of F
the rette are .tmnafomed to aetel oxides (800, Ni0), Q).

dnd, finslly, a¥ a resa}t of the resction of the third direction {(1nteraction

af gypmm with ol ing (510,, Fay0s, #1703)) there ia axpendsd in the furnace the

T~ the repulation of the yiald of mmtte it is inmportant that the caleiunm sul-

{
Rypee: aacessary "5~ tha sulphidisstisn, i‘
i 4

o ———— —
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phide foring ehall not oxidize the iren oxide present in the ovre and 1n the xleg.
investigation shoved thet in an atmowphers of nitrogen {figure 4) in the
mixture of the rescting mubstence at tecpsrature 820-850deg thare procsed tio
rescticns:

11} Ses plus 4Feyuy equals ‘a0, nlus BPel

(2) Pe0 plus Cas aquels Fos plug ceU

Calcim sulphats at tewperstiure sbove R20deg enters into intarmction with iron
sulphile acoording to the raaction

(3) 3Call, plus 7eS equals 3CaC plue Fe0 plus 456,
bealdey which, Ze3, at tacpsrature shove B800deg, acoonding to the litersture
Informetion, resots with Fa0q.

Wholly different is the courss of the resction in the same mirtures (CaS
Plus 4Pe,Cqy end Cal plus 4°a0.Fe;03) in e current of carbon monoxide {figure %),

The above-presented resctions (1) and {2) 2l vrocesd in & reductive nedium,

Uovever, the Ca30 forming, due to its dispersity, is reduced by carbon monoxide
at & greater valoalty, as a resut of vhiich ite contert in the reacting mxture
gredually dscreases, vholly dissppearing ot 850deg.

The gypmum meploved et shaft meiting of oxidised nickel ores deconposes in
the Murmecs with evolution of sulphur meas,

The interastion of ralphur gas vith metai oxides in an exidative stmosshere
wes investimated ty V., V, Techkovakit {4) (Permak State University}. He studied
the influence of oatelyste on the rewction S0, plus :&02 oes reversitly into S0,
and the trensformasion of various netal oxides to ths ocorresponding sulphates in
the tamperature imterval 40C-1000deg,

¥+ V. lechkovakil obtained the suiphates by acting miiphur gas on the
vowdery oxidas (10, QJ, PagDy, %0209, Mny03).  The thres lest oxides are 200ord-
ing to his investigation catalytically sctive with respect Lo the reaction 50,
vlua 49 rnep revarsihly Limto 5 ot temparsture ebove &004eg,

Voversr, 1+ 5 oolrlan, the tressnse of zarton mnoxide in the gas of the

furrnce sxeluriag ti-a noarlhility of foretion of <, and hance alao of the netal

~~ - Approved For Release 2008/06/05 : CIA-RDP80T00246A005000370002-4
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miphides, 'ore Plougthla, tharefors, s ancthar nade of the sulph!dization, con-
. g eting 1n reduction of the retal oxidam an the sulphur from the sulphur gas to
! alamentary stdphur, #511swed by thair intersction,
i' The ratuetion of the stlphur *rom the sulphar gag to alemantary sulphur
! ' vas tan subfect of an inyent! ootloh of 7. %, Yushkwrich end V. A. Karshavin (5)
* and otlora, The piocess of reductior oo ‘-‘-1233 has aleo besn well studied) fn the
' “gElomarets conaetin ¢, marting ratarinl for the meltiryg, wecording to G, P,
borabunoy |4}, ihere 1a elready presunt 1. to 1.53 retallic irep,

The forwtion oy ariph! 63 of iren from ils oxddes and sulphur gas in o

redquctive nellun was studied hy Go oA, shekov, 3. 3, iwrgoline and G. 1, Gwdkovr (7),

end latar by 4, V, Varykov ani Lha suthor of the present artiale, The slphidise-
tior ef aickal gn I4: oxidilzed conpounds with Yapor of elementary sulphtr, vith
hrarvgen sulphids an: wdth sulphur cay was invastigated by Vv, I, Smirmov and
Ve oo hirkidipov (2}, Tha litereture conteing the dats of 2, ¥, Chizhikow and
S e Gersbryamya (%) on the Mudy of the interaction of the sulphates of iron,
Adoral and cobalt with elanentery saphur ((9), ®nally, by V. A, Yemykoy, A. V.
Vamyukow and A, T, fudrin thers vers carried out investigations on the sulph{dizg-
tion of sgglomerstes of oxidizad niakel ores with the furngoa EAn,

431 of these works on the study of the intersction of @raes vith the components
of the charge conMru in one dagres or another the arsuption of 3,6, Nodkoy (22)
on the posalbility of “ormation of natte in the shaft furnace directly through
tla literaction o~ vapor 47 alewantary sulphur vith the redused hetal, However,
2t s irpnssthle to enrry wiih hig assryiion ‘hat until tha moment of the formation
tan Poranca of g raa-ly all of the Ueckel i3 nrasent in the metallic staty,

| ant toat Cald-Rilgation ~N tha furm ce of the allichten of nlokel and iron 19

inpoasihle Lecausa thay are not in ' Melantly close conisst with sach other”, ,
:

N solailty sush o murget 5 pramect in the lowsr wnas of the furnace,
CELAA g et s &7 ths mltour ms in the procesa of mlph!dinﬂnn,r
L R L L T SN T iNTTencs bl the ‘onuwtion of matte Tia cidolum gul.

Peidne 4 L0 rlmeow ks or sxarple, thinka thet it ia the most pleusihle to

’

i

|
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atErdhrty e W o gy e, Talzio sdnnlse,

TR meien vaa fhn goe g o atiat tie chamiosl and minuralogical
smvamtl ol casela. 0ab sy toa b ltyuns of Mntevatmetacloto of the charge st
Yaious wragans 07 i "Teozont WAt “wemase w3ltin: oxidise]l nickel ores with
SRIT, ey enflvel e Drwnental relg g tha calaiwn sulphide in the sl phi-
dlaation am ool some participetion in this process of the sulphur preseat in the
K548

carellol sgulaans X the conponents ol the aharge taken rom the furnace et
et g calilng sere gt illed b7 .l f. .nev, cvwshusakin, L., Lyuskis and L.L.
shermak (137, <n the baels o~ their invastizations thay came to the conolusion

that *tha process o° -wite-formation (wiphidizatior, and reduction) proceeds

arlncipally 13 the Jovar part of the Mrnace dus 45 the interaction® of the alezants |

of the oharge in tha lquid phaaa,

Tecauss fypmum i3 en loperfsct suwlpaidizer there hes besn increasingly re
comen:le! in recant vagra tha raplacenert of gypeun with coppar-Lres pyriten,
Thes, o G lowikow (13) Lhinka that leaching of the slphur from the pyrite «t
700der and 1ks further oxidation crestes fevorabla conditions for the milphidize-
tinn with alementary sulphur o the redused nickel in the upper part of the furnsces
at this there sre decransed the sxpenditure of coke and the farrite-formation,

V. 1, Jeregovakil {i4) recommends the replacement of gypmm with pyrites, becauss

the latter do imve the ¢lsedvantages of &pmum, und thig replecemsat gives a ocon-

sidurable saving of coke, 2, J, weanik (15, 16) proposes carrying out the calting

of nxilae? nlokel ore Wit Frrites to ‘multiemdphur® poer matte for the purpoas

of lovaring ths loes ofnickal with ke dumped alag and decreasing the formation of
ferronickal,

Tae literatuce alse contains contradictory statemants, L . L, Chermak and

Y. K. Osipow (17} end &, v, Prishletsor (i8) refor to the necessity of the employ-

aentt of gypmw, [foe latter, on the baais of his wxperiments, tidnks that in the
cass Gl the amuioymeant . wram at the malting of iron-containing nickel ore

nere foime oruy & smei} quentity of ferronickal, which 1a not dissdvantageous
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ot Int v dting,

Vo sa FUTAW @ 70 W Sadn oi-d ave stuife? ths smployment of gypsum

@1! movitus et Lhe nalt!i, of coavarter elaga. In the laboratory experinenits o

vrolation in tie axpanditurs of gromm from 17 to 257 of the velght of the alag

14 net gppreciaetly inoroass the sxtraction ~f the retals or change the cozposition
o the erude matta, Teaboratory meltings mtowed thet Wth incressing expenditure
of pypsum ~ from 10 to 0% of the weight of the alar - the sxtraction of the

cobeli fncragses groot!ly and the content of the rvtal ir tre discarded alag
‘acresgue corraspendingly. it ralting with pyritaes, however, the vaste alag ia
rugalvel with higher ontents of iron and cobalt than at Belting with gypem,

7T thers could be found otill better prooess for reduction of pPRm in
the shaft furnace with formstion of Cau, then rnalting with gypsun wvould be better
than malting with Pyrites, espacially at the nalting of ferruginoua nickel ores
wwi converter alags, bacauss tha calclun sulphide ssparstes out iron, niokel and
oobalt from the rmalt in the #om or their aulphides, with fomation of matte,
Pyritas do not separats the iron from ths alag into the matts, s0 that the alag
reralng rers ferruginons, and hance almso with higher contonts of nicke) and ocobalt,

in view of the imparfaction of the procsas of smdphidisstion in the furnace
Vo &, Vanykov and A.V,Vanykov (20) proposad that pyrites be i ntroduced into the
charge at the sgglowerstion of the orss, on the asmumption that this wonld inorease
the extraction of nickel In the process of chaft walting of the ore,

Uf groat importancs to lowarirg the loases of netel in the metallisstion of
the matts, beceuse the graater the matellisation is the maller are the losses of
hickal and oobalt with the aleg,

"or solving the probier of increeaing the sxtrection of rmetals from oxidized
nlckel orea s zroup of cowvrkers of the *antevetmetsoloto Inmitute and the Sputhe
Ural-Nickel Combine ie at present working onthe formsulation of hethod for inpover-
latment of the alogs wr ! » method for slphidizetion of oxidize2 ores followed by
flotation o= Lhe sulptddes wa proposed by V. .. Venykov, AV, Yanykov and

—— e
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1. " Yuline {21). The latter methc+ ms srticizate? by the work of G,A.Shkhov (22)
snd the suthor of the rresent prticta - ¢t stuis of the intoractions cf the
oxices end 271!cates of nictal ar. ccbelt vitt sAdnhidigatien of the 1imn and
cobelt in the mdld nhase.

<5 imberamting worl ar evtractin, tha cobelt from liquis converter alags
by triembelng Atk ore ~stte vas carrigd ot Wl 1. Chemak (27, 24), wvhich
ermble. tr TaitleTeall le : crrarize the {~-overishment of coavertsr
abag g ttooab Vo oneeeal'ts of Lalii: Tl fn o tha shef™ Murmo,

YEvIoualy tho et glev N the @svaloarants in this direction zust be the
irpevecishrant of tha veste slags ot veriouas mlph’dizers,

etaliwrgioal celmintions cerried out by ‘. . Taeldler (25) show that the

alecn cen U lamover. sl By carmine sut taia pTocass in an alectroheated
settlir, tanl wit. ¢ig hulp of pymitee acd acla,

The Teasibilit, o tng Lvovernants of sisp with Julvhidizers has also been
raotted Ty w. o Ipwhis (G6) and T. 1. Dochkerev ().

aperinants carried ot % coworkers of the !intsvetnetzoloto Institute in
mlisboration with workara of the “outh-Ural-"tckal Corbina showed that prelimin.
ary preparetion it: caleum su)lphidae pey Le femsible in connection with the im-
vovoriaiment o7 thie wagta alegs ottmide of $he furnsce,

‘¥ vha introgustion o) wopleuentary processes imto the goneral technologics)

6chais thern can be i morovel the procasa ol sulphidigation meteld in the main stages

of Lhe prezesdn; of oxtized ndckal dres, thareby incressing the extraction of

A O T S S IR noterdal,
) A !y
T Ve astowial, allacte? works of rol. V.Y.'ostovich, wol, 1, 1936,
Tl &1,
A TaatTlar , Tavatny retally { oviet Yan®errous Metals) 1941, No,20
ol s aetevw ard “oluTaotler, Toyatns retelly, 1932, %o 7.

Yo ¥oietevardi, Lrupal Eritlaie! Fhirt: (Sevilet Jnurnal of Apnlied

chemistry), 1957, wol, 30, Mn,13, Novenber,
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(pp b0-5k)

py N. 1. Gran, North-Nickel Combine

Enrichment of slloys of nickel and ¢obalt with iron by

vistite slsg

| At oxidative refining of metals and sowe other cases there arei cbtained
satal-oxide sdmixtures for better separating them of the principsl phases bound
in silicates, that is, the oxidation process is carried out in the presence of
gilics bacause silicates are practically insoluble in wmetallic alloye and matbes.
At this of grest importance is alsc the lower malting temperatures of silicates
) compared vith oxides.

The necessity of alagging the products of oxidation with silios is absent
1n those cssas vhen theoxides forming sre littls soluble 1n the oxide phase and
are sufficiently easy-melting.

The cobalt mlloy obtajned at the reductive melting of cooverter slags con-
sists of iron, nickel, copper, cobalt and sulphur. The iron is the prinocipal cow~
ponent o the slloy: ita content remches 70%. Due to the fact that the arfinity
of iron to cxygen is greater than that of the other metals, thers exists the poe-
sibility of carrying cut on the industrial scale tbe snrichment of the cobalt al=-
1oy by bloving 1t with sir (1) with separation of iron in the form:of silicate
slag. At tuls the contents of copper, nickel and cobtalt in the 9lag ¢o oot go
above fractions of one percent, incressing with their increasing contents in the

- alloy.

Many iovestigations bave shown tbat liquid ircn does not mix with its liquid
lower oxide - wilatite (2).

The prasence Of & region of stretification in the systea 1ron.-—cuy.gcn demon~
strates in principle the posaibility of separmting the iron {in the form of
viiatite)} from toe nobler wetsls by cxidative blowing of the malt with quarts flux. - ‘.

Copper, anslogously to iron, does not mix with its low cxides 1n liquid form.

Tharsfore iron-copper alloys stratify with wistite, or, wore probably, with a solu-
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tion of cuprous oxide in vistite, 8t any coasent of copper in the slloy.

On the contrar,, in the systems nickel-cxygen and cobalt-axygen stratifica-
| ‘ tion of the wetal wpd the protoxide does not occur. Prom this it follows that &

] ' high cortent of cobalt and aickel in sn alloy witu iron vill mdversaly sffect the
stratification of the wilstite (more probabdbly, a soluticn of protoxides of nickel
and cobelt in wilstite) with the alloy.

l . Investigation of the equilibris betwesn tbe alloy and the wlstite elag in

l i the systems iron-cobelt-oXygen and iron-nickel--oxygen (3} showed that the pre-

sence in the mlloy of up to 30% Co and up to 50% N1 does not yet vorsen the astri-

fication (a). At this tae wistite slag contained up to 1.3% Co snd up to b 2i.
Becauss in the bisary systesm iron-sulphur and in tne pseudobinary system

| wistite-ironsulphide 1n tue 1lqQuid state there is cbserved complete mituml s0lu-

| : bility, tharefore sulphur vorsens the stratification of fron with wilstite. At a '

i gontent of sulphur in the alloy of about 12% and tempersture 1450deg stratifica-

tion is not cbmerved (L), In our case the presence of sulpuur did oot prevemt

fluxless blowing, bDecause, Tirstly, the content of sulphur in the alloy did nmot

go above 7%, wnd, second)y, during the blowing it decresased still further.

On tha baais of the literature iuforsmtion 1t mmy be assumed that Ifrom the
vorks cobalt alloys by fluxless oxidation a part of the iron canbe separated
out in the form of vistite wiang, despite the presence in the alloy of nickel,
ecotalt and sulphur, vhich vorsens the stratificstion.

Fluxless bloving of cobalt alloy, introduced f{oto the industry at the North-

! ' Klekel Combine on the recvemuendation of the suthor, vas carried out in & five-
ton convarter witn lateral blast (five tuyeres of diameter 38 mm), lined with
ehromomagrnenite. For heating tihe lining nrtcr‘ reconditioning sod hekting the
converter during shutdovns thare was provided an oll burner of low [ressurs
{3tal'proyekt type). Befors beginning the blowing the cpsniog for the oll jet

wvas plugged with fireclay.

Figurs 1: Variation in composition of elag during fluxless bloving of slloy.

Approved For Release 2008/06/05 : CIA-RDP80T00246A005000370002-4



—
Approved For Release 2008/06/05 : CIA-RDP80T00246A005000370002-4

-3-
(a) ratio Fe : Co in alloy; (d) contani of Fe in slag, %) (c) content of Co, MY,

Cu, S in elag, %

The cobalt alloy, taken froc the slectrofurmace with s coutent of 3-k% Co,
vas poured into the converterwith & ladle lined with chamctte or foam-clhamotts.
The blowing cecurred without collecticn of the sass. The duration of the blowing
was selected sccording tc the coptant of cobalt to be cbtaicad in the rich alloy.
At the above-stated content of cobalt in tue poor alloy it wvas usually 30-40 mine
utes, The tumperature of t.e mass i1 tna converter increased during the blowing,
Sometines going above 1500-1550deg, sud for lowering it there was added sgrap st
tuie ratve of 0.25-0.50 metric ton per thousand cublc msters blast. Howevar, tkis
quantity of scrap wvas insufficient for maintzining tbe temperatuw of the maas
at & constant level.

Tue bloving process was interrupted 1-2 times for letting out the slag, &
characteristic particularity occurring &t fluxiess blowing of the slag was its
very low viscosity, whicl it retained noarly to its solidifying tdmpersture. The
and of the cutflov of slag was determined by the “collapae”; the shine of a arop
of alloy could be clearly lien on the background of the slag. After fipishing the
blowing the slag was poured off first. The end of the cperation was verified with
the rapid etylometer by determining the coutent of cobalt £n the alloy.

The casting of the alloy to anodes vccurring directly from the converter. The
obtaiced alloy conteined 7-B% Co, #nd in some cases up to 10%.

The variation on the composition of the cobalt alloye during its fluxless

blowing at 1530-14L0deg is pressuted in the table, and the variation 1n the com~

. position of tne slmy coexisuing witu tuls alloy is shown in figure 1.

et ——

(1) specimen ¥o.
(a) starting alloy
(2} (re}/(eo)
(3) contant of component, 4

(s} Co
(v, nt
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5.81 27.7 12.0 56.3 1
5.85 26,1 12.6 £3.6 1
§.25 2B.0 ..-. 509 1
6.60 30.1 12 k.6 O
7.0k 32.2 15.1 k3.6 0.86
8,12 371.8 17.6 35.B 0.73
8,72 4l.l 19.0 29.8 0.69

2.56 9.30 k.8 20.6 238 o

1.50 10,38 50.2 23.1 15.5 0.61

PR——

30
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o
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Figure 23 Microstructure of alloy cbtained at riuxless blovicg. x165

On the sbecissa axis there 1s plotted the ratio iron to cobslt, at which, even
vhen thers s no content of cobalt in the slloy, this ratic still détermines the
i ', - contant of cobalt in the slag. As c8n ve secnh from the figurs, tho content of
iron in the slag remAins practically constant, above 70%. The contents of eobalt
and nickel inthe slag increass vitn advancing oxidation, doing so particularly
! - starply vhen the r8tio iron to cobalt goes dovn to 5. An analogous phencaencn
' was obsarved at the blowing of cobalt alloy with quarts £l .

The content of sulphur in the slag Gecrosses 1n the course of the blowing.
The content of copper in the slag varied in & pecullsr mnnerj slthough, aa cho
be sesn from the Tigure, the conotent of copper in the nlloy increased continuously,
in the slag 1t at firss decreased and again {ncreased cnly towerd tha and of the

bloving.

§ ' A specimen of the plag cotainad at fluxless blewiag of & cobalt alloy under

\ vorks conditions ves subjected to microacoplc snd rotn’eg'nolt.ructurll apalysis
for determining its substantisl composition. Toe chemical composition ‘of the slag
wvas: 1.0% Co, 0.92% Bi, 1.313% Cu, 66.9% Ye, 0.55% 5, 3.22% 5105. The pressuce in
the slag Of more than 3% 510, (usually ft is less than 1§), 1s due to the fact et |

‘ there cane into the convertar besides the alloy also silicate slag from the elec- .

! trofurnace.
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in tue photograpl 5f tae microsiructure of tue unetohed specimen (figure 2),
1t can ve seed Liat DOSY of the ares of the section is occupied by coarse rownded
graios of vistite (b), and tuat tie intervals betveen its greins are £illed with
fayslite. Uifferent is the composition of the slag: glass (éerker fayalite) and
sulphide b-ighter wistite), less ecasily distinguishable on the photegraph. At
cooling Of the slai to room temperature, &s the result of Ghint;crltton of the
viistite in it, there 1s disclosed (at Jreat magn:fiomtio:) the presence of metallie
1roi »nd mmgnetite(tne latter only after etening).

The primar: magnetite, which s'ould have separated out at the crystallisatios
of the melt, was not found in the fluxless-Llown slag.

The roentgenostructural amalysis shoved that thLe main component Of the slag
formirg at the fluxless blowing of the cobalt alloy is a substance with a faee-
centered cubic lattice, vhose average parameter equals b.298 angatroms. Of all
of the modifications of ironand ita oxide a cudic syngony ofsuch & great para-
meter corresponds only to wistite.

The yield of wilstite alag at blowing of the alloy is nearly lf times smbller
than that of silicate slag, and the heat capacity of wistite if 2 times smller
than that of fayalite. Because of this at tae Korth-Eickel Combine the sxpenditure
of 0il for heating thie converter at fluxless bloving is nearly twice lower than
at blowing with flux (0.5-0.6 instead of 1.42 metric tons per wetric toa righ
anodes). Thanks to the hot operation of the converter at fluxless bdlowing thare
is facilitated tle cleaning of the tuyeres &nd the genereal mnagement of the Pro-
cess. As & result of this there bhas occurred an incresmse in the content of echalt
in the anodes from 6.50% at blowing with flux (aversge for 24 years) to 7.35% at
fluxless blovwing (average alsc for tna last 24 years). Due to the increased contemt
of cobalt in t.e anodes the productivity of the hydrometallurgioal operstion of !

]
the Combine has incroesed 11%, while the expenditure of sulphuric acid has decrensed

12% and tha* of soda 164. 5

While tne deacribud process of fluxless blovwing was formulated and adopted pre-

ferabl: for the dlowinz of cobalt alloy, it can, in my opinion, also be applied
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4o blowing for tha purpose of enriching with iron the poor ferronickel cbialned

st the reductive meltlng of oxidized nickel ore.

Meltin; such ores vith poor ferrocickel, with possibly mcre complete reduction
| of the iron and aickal contained tn tbe ore, enpables bringing the loas of nickel
apd hence slse of cobalt with the dumped slag 1o & winimum, thereby solving an
{mporwant. problem confropting the metallurgiats conaiderably to incresse the ax-
l traction of thess matals frow the ore.
| Fluxless oxidation of 1pon-nickel alloys, containing up to B0% N4 in the 1ip-
‘ duction furnace showed that at 1502-152%deg the cxidized phase is s solution of

nickel protoxide sud wistlte. The content of iren ia it is The-TT%, vhile the
! content of nickel protoxide depends on the cowposition of toe ferronickal, and
v can iu approximtely found b the eguation
t (80) equals 0.76 {(M1)/(Fe}).
The possible extractioas of nickei, calculsted from the experinental data in

depsndence on 1ts content in poor and rich alloy are representad in figure 3.

Figure 3: Dependence of extracticn of nickel oo f1pa) ferronickel on content of
nickel in starting snd fioal rarronickel. {a) axtraction of N: io fioal ferro-

aickel, §; {v) content of Nl in firml ferronickel, ¥

! : gach of these curves shovs the dependence of the extraction of nickel on the
composition of the rich mlloy st the given starting cogtent the elv of nickel,
which is indicated by the numericel values at the curves. The axtrections wers
caloulated on the basls of the condition that all of the slags forming at the

tlowing fromthe ptarting eontent ofnickel to any clstent thereof in the righ *+

siap were poured off only once. Thia resarvation s necessary Lecauss the ex-

tmction also depernds on the nuzber of decantations of the slag. With the halp
of the curves present ip figure 3, it iz easy to determine vhat will be the ex-
traction cf nickel in the slloy et any user of decantations of the slmg. For
exauple, it is desired lo cbtain from ferrenickel with 3% ferronickel vith 80%

pickel. Assuse that the slag is poured off at comtentA of nickel in tne alloy
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of 10, 30, Bok.

10percentual fervonickel 1s gTs from 10parcentiml in 30pcrcem'.m1

#yom 30percentual in Bopsrcentual ferronickel 92%.

The sus of the extractions frog Jpercentusl ferronickel Lo B0% vill de

({97 x 97 x 92}/(200 %
Accordingly,
+ions
content of Boy 11 snd ar
of the

tov and A

46A005000370002-4

Frowm tue curves va fipd toat the extraction of Ipercantuml in

farronicksl,3Th,

100 x 100}) x 100 equals 86.5%-

from Bpsrccntull ferrocickel at & total of only three decanta-

of the slag durind yhe blowing there can be obtained & ferronichel with &

extractionof aickel of 86.5%, ville at mrtisl reduction

iron mud nickel from oxidized ores, aceording to the dats of §. X Dobrokyo- 1

A. bigov (6}, toe extraction of nickel 1a 10psrcectull rarronickal is

sbout 58% and in 20percuntual only 56%. Consequantly reductive malting of oxidised

pickel ore, &% reductior of all of the iron and rickel,
less blowing of the poor ferronickel chtained thereat,

1me eaployment of reductive oelting of oxidized nickel ore with further flux-

1ess blowirg of the poor ferronickel sotves

extraction of tha nickel fromihese Ores.

70-55% Te to pig iron or stesl should zot presant di

of vistite slag s ore for Martin melting would enable extraction of the iron withe

out & supplementary expenditurs of reducer.

in oxidized ores the nickel is alveys RCCOEPAL

© of poOOF rerronickel cn-biu separation from the nickel ot only the iron but alado

the cobelt. Ae can be ssen from figure 1, intensive pREsage of cobalt into the

siag obtained frow his soment of bloving 18 richer in ecobalt,

be subjected Lo spacial processing for its

a——
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converter, #eport of Giproalkel, 195%.
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incidentally also the problem of the
The processing of vistita containtng
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ted by cobalt. Oxisative blowing

slag beings when +he vatlo iron 1O cobalt in the blovn alloy goes dova %0 5.

extractiod.

¥. 1. uhelyspin, ypdustrisl mastering of blowing of cobalt mlloy is the

e We GUTPY, Journal of

in conjunctien with flux=

gives s higher extractlon.

e e

The

and can therefore

toe Chamical socliety, 68, 1946,

e ———— = ST T



R

r —
Approved For Release 2008/06/05 : CIA-RDP80T00246A005000370002-4

r ; -8-
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{pp. 359}
By G. I. Dobrokhotov and L. .. Omuchkina,Gipronikel

) hine of o) 3 Urgl-¥N.

' The preswit technological echeme of the processing of rich cobalt matte and
: anodio alloy st the -outh-Ural-Kickel Combine includes a nimber of Frro- and hydro=
‘ msetallurgioal operations: remglilng of the ratte, bossmserization of the sulphide

, material to anodic alloy (1,2), pouring of the siodes, dectrolytical diasolution
- - ' of the slloy, dissolution of the obtained hydrates in sulphuric ndd,pln'iﬁo-aﬂ.on
" S of tha solutions from iron and copper,etc. ALl of thess opsrations are aoccoMpan=
ied by the preduation of & largs mumber of wriing materinls and sexiproducts, and
in the end lead io solutions with n. relativaly lov cotent of m&lt. Such solutions
bring about the neosasity of apparatuzes cf great capacity in the hydro=-netallur-
gloal department and inoressed sxpanditures on their further conversion, The vhole
technological schems 15 comlicated and tedious,

In the present ariicls ihare are raported the remilts of the lsborstory

) vardification of & proceas of acidic auboclavs lesching consisting in the trestment
¢ of squeous pulps of the milphides with oxygsn under pramsurs (3). Such a trestaent
| . of the cobalt mtte and the mnodic alloy i1a accompanied by oxidetion of the eul-

phides, and, in comtrast to ths present technology, lsads directly to solutions of

sulphetos of nickel and eobalt,
The procass is characterized by the follpwing gensral reactional
Cod plus 202 equals Col0;}
Ni43, plus 402 plus Had; squals 3Wi30, plus Hoj
. Fal plus 202 squals !'a:;})‘;
' AFe, plus O, plus 2T, equmls 2Fe, (m4)3'p1uu 2H 03
Zap(T4)3 Plus 4 equala 3Hp30, plus Fez03.ii0.
The investigations doscribed below were carried out with a series of indus-
trial raterislis whose names and compositions are preseanted in the table.
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Comporitinn of gtarting raterigls, °
(2} o of taterlal

{3} melic alloy
(b) cobalt matte

N

So

Cu

Fa

G
ranaindar

(3 {a)/(Y4 plus So ydus Sw) . prans/atom

S B
A B oo d s I

s 60,66 7,46 0,82 4,68 2579 0,5 0.6
B IT.AP LTS 0.32 4 25.63 5,86

Por carrying out the sxpsriments the specimens were ground in the hell mi))
to siza 71 miorona. . . .

The experinents on leaching undor progsure of hydrogan were carrisd out in
an avtoclave of volime 3,0 liters with the sgitator system of K, EVighmevsicdi
{4) without & gasket. Tho driving of the egliafior cocwred by e rotor mmgmetically
oonnected with the stator through s thin-walled acresn of chromoniekel stesel.
Ths presence of the highapeed agitetor end of a diffuser directly the skream of
walp enahlod intensive intarmixing of the solution and its saturstion with oxygen,
Umally the stoclave vas £11led with the pulp ko only 70-80% of its capacity.

Inkh 3 case the precise calewlation o the intenaity of thalntemixing was im-

roasitle hecause of thn unknown values of the viscosity and denmity of the forming
ms-liawid ~Ixturs.

% ocorplate 1lin- of the sutocleve with water the Reyrolds mmber (Re)
was 20,000-25,000,

A1 of tho sxperinermts on lsaching wsre cyolic with registration of the
pressure of the totsl gam mixture, The beginning of the introduction of oxygen




f
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(0, of purity 96-98%) into the autocleve vas simultaneous vith the beginning of
the hesting, and this moment vas taken ss the baginning of the laacking. At
70-80deg thers began energstis oxidetion of the suiphides, as s remit of vhieh
the teipersture rapidly increased to that required by the regime of the proesss.

In the beginning the presmurs of the OXygen was maintained low, which anablsd
& soother and mors manegeabls raising of the Senparsture; beginning in themiddle
and continuing %o tha end of the exparisart the sutoclave s supnlemertarily heated
vith an alectrig heater connected with a contsct galvanometar, The latter ensbled
maintenance of the selected tempersturs wvith a precision of plus or mimus ldeg,

The acidity of the molutfons vas determined with the help of » gless electrode
after cooling of the taken specimans to 25deg or their titration wvith employmemt
of methylorange asindicator, In the latter cass there vans determined the total
content of oxygen - fres and partly btound in the farrimilphete,

Loaching of snodig allovs The mnodie alloy is e rich procuct, vhioh detarmines
the smll volume necessary for the lemching spraratus of high pressire., As can be
sosn from the talle the vontent of siphur in the alley is insufficlent for the
formation of soluble sulphates, Consoquently leaahing of the alloy is possible
only at the introduction of a suprlecertary quantity of siphur 4n the form of
midphurie acid,

The resilts of the ressarch wxperiments, carrled out for deteraining the
principel paremsters snd particulars of the process of leaching, are pressnted in

figures 1 and 2. The experiments were oarried out st temperature 115deg, total

pressura of oxyzen %20 stm, charge of alloy 300 greas, charge of solution of
wilphuric soid of varishls conocwntration 2.1 litera,

Flgure X1 Influsnce of acidity of starting selution on componition of firml
solution st leaching of anodic allcy, Tespersture 113deg) pressure of o xygan

10 atn. (a) acidity in grans/liter; (b) content of N, grazs/litert (o) comtent
of Co, grams/liver; (4} mmtent of Po, grens/diter; (e} pH} () extraction of Ni,
%5 (&) Ixtraction of Co,%; {h) axtrectin of Fa,3; {1} hours

———
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-n fMpure I there to shown tho varation ir the ompogition o' the solution
at various adiitions of sulphuric seld. ‘iapid an! effecire aissolution of the
i Sul, /@8 1% wamlred wiLy b the Proper acldity ef the stasting sclution. At an
It onotent o w2200 a2l 0l 5o 7 mws/Alter the dismolukion of the
oobeil matusini wcdesds ¢f &L avom Je valocly of about 150 greme/iiterhickel
per lour, Jied, In Yie omss of the nmodustion of mrongly concenkrated solutions,
doten vy o gimtion e 4 wonesda 0f laschung o 4 ours,  Mnce a concen-
tratlon ol sulrhwie ecld of 57 L rwalite: la insuwlllcieny for complete dlsso-
Iution of all of the sulphiies, au ti's cass ha pocess is Talloved by a partial

fylrolytical durifacation of e seiution. At aciditles of 44 and 22 grama/liter

~

thess s obaevei & candets wrificabion o the firal scltion from 1zon and
ooprar, but tha asiractions of aiciel end cobalt are cewll,

“rot. Lgrs 2, whee thare la shown the influence of tha pressure of the
OXygus, -t con be seen tiat the Massoliution of the wlphides and the oxidation
of tia ferrosulplats st tiw veloocitles amloyed in the practice are obsecveddnly
8% & pressurs of 10 et and hizher, The optinal conditions of the prooess lie in
the rangs of 10-15 atm,

VRIS FR TN Con axenpoaition of slution at leaching
T vespiise L1500 got ) =%y of starting sslution 87 grama/liter,
Lo et L7 st o) coatent of nickal, grams/liter;

— ihe rosulty ol the belance sxheriverts ara nresentad in fipura 3. Tha starting
solution contalnmd .7 crane/liter suluria acid,the final sclution 808/ grems/
Lotar snchel and ebout 10 grens/itar cobalt. on comtrast to sutoclave tregtment

of ors concantrates, lssching of tha arolLc aterial ip het socompanied by the

forration of sl alley. lonsogzantly e Mgher terperature reni foxtn itaell
averatly on i Saslis of thg lsaching, Tlep the conditions of the process at
Al A, pradaics 37 4 ozocan 130 4ty mai huration of leaching 6 hour,there are
aetral fue bns elvtion glont 5T on thanichal, ocobalt, corper and sulphr,
Tien the terperature is raised to 135deg ihe wxtraction of these coaponsrts from
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' the soluticn inaressas to noarly 100teg, At 115deg moh high indices can be
‘ attaln! anly %7 lengthening She uretion nf the leaching to & hours.

Flimrs 3t nfiiansa 0" tamarsture and duration of superiment on extreotion of
- ckel, onbalt and milphn= fror anodie alloy, “ressurs of oxygen 10 atm) acidity
of starting anlutfon B7 prema/liter. (a) extraction,®; (b)hours

—r——

" +t the salantinn o the artimal resire of Jeaching there must bo taken imto

-

scoount a mribar of sumlaventary cirownstances. It is known {5} that the chemicel
stabil 'ty of chroronickel steal, the principal meterial of artoclaves and reaciors,

St

decranaes ranidly with incrmaing temporaturs and aoidity of the solution, but

b Increnges with “nerassine orncentration of oxidizars, for sxaxple, ferrisulphats,
Under the coniitiona of irte=mdttant leaching with simltenscus cherging of the
starting raterials $he initisl conkant of acld le groat and ferrisulphate 1a sbsent
in the solition; thia reqidres tha selection of s low tempersture, The conditions
of continuous leeching are rope favorshle, and the tenporsture of the procass omn

bs salactedhiph,

——

Fgura 41 Velooity of sedimentation of palp of iron hydroxide obteined at auto-
dluve leaohing of mixture, (a) veloclty of sedinentation, om/hr; (b) Wy, gxama/
dter

In figers ; thore are cresented the results of the deternination of the
valoc'ty of ssdimentstion o7 the miln, evaluxted indirectly by the filtrehility
of tha sadinmant forming st various acidibies of the sclution, Frem the found data
1t fellowa that the apsimel repima of the formetion of iron hydroxide corresponds
to a total wrtert 6f minlirie seld of 4.9 rrars/liter, This concentration con
reancals te e aoneariration of farrisulphets in the molution of 0.5-1.0 gram/1ter,

From this 2t fllovn that tha axtraction of the iron from the sedimernt under the

ortiral eonVUtions ‘g ghout N8,

wopching of nathe: v the adopkien of leaching of oobelt mmtte several of

. —_— . _ L
. —————
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! the oparstions are ellminatod f{ror $he -resant schene. However, in this cass there
pocurs e . eat increase in the exponiiture of oxygen and an Increass in the oapecity
of tie nocessary Jigi=presmoy sgibmet .
The exparinents oa Leaciing the atie vers carrini vith a chargs of 600 grama
of matte and <) liters of solution of mulphuric geld of variable conocentratien,
it thiog ratio the yiald o ‘ron cake {refarrsd to dry mroduct) was 420-440 grams,
ana thar s wera assursd tie enditiona Tr obtaining & fina) solution vith a combined
cortant of rancl sni cobalt of sbout &0 srama/liter, and, st return of the weshing

water the concertration of the netals in ihe final solwtion wes 75-B5 grans/liter.

The expariments shoved that cxldstion of the silphides does not oscur in neutrsl

and wveakly-slkaline media. . acidlc solutions oxid._.tion occurs with formation of
: . solutile sulphetes and sulphuy alloy, -ous of the latier disaclves in the unreacted
sulpiiies, thersby lowering the extractlon of the netals in the solutien,

The influsnce of the acidity of the starting sclution on the extmmotion of
the matals and the sulphur .1 the solution and in tho &lloy at 1l5deg snd oxygen
pressure 10 atm is shewn n Jigure 5. The ‘nereasing yield of sulphur wlloy with
increasing acidity in this case 1s axplained by the preferable chemical interaction
batwesn the midpivides and the acids at relatively rapid oxidetion of the sidphids
ions to slezentary sulphur, The therrodynanic analyais of this question showed
that the oxiiative-reductive potantial of the reaction of sulphide ions to
milprate lons depends litils on the concentrstion of the kydrogen sulphide, On the
other hand, tuo potential of the reactlon of oxidetion of sulphide ions to
elenantary sulphur incresses rapldly with decrsesing ocontent of hydrogen sulphide.
Agcordingly, increesingly enargetic separstion of hyirogen silphide and sttain-
Hent of @ igh ooncemtration tharsof irncromass the yieid of elementary sulphur,
whils leacning the sulphidens at & lov content of 23 favors the formation of
silphides. Ths concantration ol Fyo can be lowered hy increasing the intensity
of mixng ol liquic Wit gas or by increasln’ the oxygen preasurs,

rhe optinal conditions of cyelic leaching of cobalt imite are as follovss

tauperature 115%ta7; oxygen proamere 10-15 atm; acidity of starting solution 510
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Srane/HMtar, In the wolution thare 1s extracted 95984 M1, 95.04g Co, 10-18%

Ps any 55-065s .,

Finra Tr Tafhinen ~foeel Mty ae starting solution on dlstribution ofnickel,
cchait, 1ron gnd milphur gt loaching af sobelt mtto. Teperntire 115deq;

0XyZn Prossira 10 atr: dirakinn of lasching 6 hours, (n) axtractiony (p)

{e) elioyy () taila; (o) solution; (£) alley; (g) teile; (n) alloy; (1) wlutinng
flj} taila; () wohrtion; (1) wdnhue alloy; {m) tails

Here the strongly soldie solution contexinateq With iron end the formtion of
the milphyr alloy prevent foreing or the process by ralsing the thamtur., vhich
19 a sorious disadvantage or the #ethod of intermittent leaching, However, both

of thass A fTiotieg qrg absent with thy 20thod of comtinmpug leaching, Spocie~

flcally, thape oxipt the possibilitieg op adding busss ros neutralizing thy axoesy
acldity, leaching ot o Jow concantrwtion of hydrogen sulphide, operating conatemy _‘ :

and steady Lemparaturs, etq,

Another variant of the optimgl Joonditiong Dnsiats in regullating the compnd.-f-,"

tion of the cobalt mite, In thiy cgge tha contents in 4% ofrickel, cobalt eng
ndphur gre deternined by calculation pr the obtained solutlons, This method in
besadon partig) blowing of the netie 1 the convarter, gng can be carriad out
sxclusively by anioclave trestment of the principg) mam of iron sulphides,
Az

1. The upting SORditions of intermdtient laaching of cobely Patte qre:

touparetiure 11 5dag; OXYEan preesure 10-15 atm; duration of operstion 6.8 hours,
In the solution there arg *xtracied 95-58; Hi, 95-96% Co, 10-15: 7g gng 55-65% 3,

The optingl conditiong or leaohing anoaig alloy are: teuparating 115-3 35dep,

0Xfgan pressure 10 oim, duration of operation fri houss, in the solution thore
ars extracted 935100 M, e, a, .,

2, The rnoat favorahle conditions pf the leaching qre prasent
ous oparsting regire,

et th conting

3. The eatdig autoclave leaching o2 cobalt mite ang anodic alloy adopled

ot i “onrbbelrele N afe o1 “omhine hag Treatly aimmyges

-
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{pp. 30-24)
By A. Y. Vanyukov, “intsvetsolote
d

o 1 r ol

The nickel enterprises proceasing oxidised ores vars oreated in the yoars of

the first Five-year .lan,

The firgt domesgtio nickal industyy, the Urel Nickel ¥orks, ves planved and
sonstructed with the participation of foreign weciallists, vho gave thair advice
on the selaction of tha teshnologies and equipments. [y vay of example thore may !
e pantioned the roagting o* the fine naits, which wan carried oyt in & reverberstory
furnace with menual reking; for the reduction of the nickel protoride 1t was decided
to mix it with flour, to vake rondelles, and to reduce them in the retort furnece.

Tn 4he course of tha years the staif of the Urel Nickel vorks hes devoted rmoh

work to improving the technolegies and intensifying the processes. Thare vas
l. nastersd the malting of thenickel protoxide o metal In the ealactric furmeoce; ‘bhe
roasting of the fine matte uvas changed from the hasrth furrace to mechenical multl-

hearth and tubtlar furnaces, The staff of the vork desorves grost credit for
magtering the technology of the production of cobalt from convartar alag.
The Ural #orkes hus baan very suogessful in the intensification of shw ft relding
and 1n ‘improving the designs of the spparetusss. &is tho first works in the Soviet
, ' Union to melt nickel from ore 1t was & achool for the wrkers of the nickel indus.
try, and its accnixted experiences wars of great iaportance in the creation amd
‘- devalopment of the domestic metallurgy of niokel.
.0 & relatively short time our works formilated and introduced Wany nev

processes and redicslly improved the technologioal schene of the processing of

oxldised oras to matte, vhich made it p“,.ihh ansiderably to incresae the

planned capacity, and o lower the expendituras of fusl, electrosnergy, chanlcals,
’n the pregent article thare sre reperted soms fundmmwotsl improvenants in

tha technolories carriod out in recent years st the nickel works engaged in the

procensing of oxidioed niolsl nreg,
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4t the outh-Ural vonbine there wes founl an original technical eolukion for L
Inereasig the productivity of the agglomsrating vachines. The charge, aftar baing
roasted under iue Dirst-roasted ore, is intermixed with a szpecle) aschaniss, and,
after leveling with the knife, {s erain rossted and sgglomerated. Inoressing the
teuparaturs inside the laysr of charse to 60-7Ddeg after 1ts intermixing gives sn

| increass In the productiviiy of the sgglomersting mmchine of 10-15%, despits the

reduction o7 the guction srea by the sres ocoupied by the mixing mechanimsm,

Tho .madustivity can also be Inersesed by Jecreasing the thickness of the oaking i

layer froi. 350 sccording te the plan to 200 m, and employment of a flexible

» . packing at the contact bstvesn the vacuun chambsr and the pellet.

] IR At the -“outh-Urml-Hickel Combine thers has been sutomated the veloolty of
roverient of the pallet of the asglomerating nachine, with utilixzation es the
inpulse of the oonalderstle iffarance betwesn the alectromnduckivities of the
apAloaveto and the charge,

The princinvel direction of tha irprovemsnt of the process of shaft malting «t
&1} of thenickalwrks has bean the search for the optimel air regime, |

In the last 15 years the quantity of alr blown into the shaft furnace per
syuare nater soction in the region of the tuyers has increesed by 3-3 times and "
amounts at present to 4560 cubic meters/minute, uhich vas et first obtained by
lovering the haieht of the nour, "uch a change in the alr regime is gqdokly cani-
fasted on the princivel indices of shaft melting., Thus, the speeific throughput
at tha Ural .nrke incrassed from 14,1 to 24,2 and st the South-Urel-Mokel
| Zorbines fror &,40 to 0.0 retric tona/square meter per 2, hours, Ths specific

\ expanditire of fuel on gnaft aualtiny was conalderatly decreased.

owavar foroed oparetion of the furmsce becsuss of lovering thohaight of the

pour wes necessary beceuse it “wrinps about & sharp increase in the tempersture

1
of the departing rases, inoreaoces the dust-rewval and increases the content ] %
of carbon “onoxdls in tha departing geres, thet is, lowers the efficiency of !

utiliswtion or the coke charged into the furnace; replacement of the blowar with a

larger one wus imoossible, For eliminkting thess dissdventages of the lov pour
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ths South-iUral-"ickel “orbine modernised the blast shafi furreds, wiioh vas
altersd for workinz with an increased (fream 1.5 1o £.5 neters) halght of the pour,
ek pave ir 1757 g savin? of rore than 10,000 metric tons of coke,

After changing the air-blowing means of the ghaft furrace the Reshsk Niakel
iorke sleo changed to e higher charge, ‘Hoh inoreassd the extraction of nickel in
the —atte, bt mnewist lovered the specifio shroughput ..

Tarther intensilication of the opemstion the sneft furnace, as shown by
secent industrin) trisls, osn be obtained by further incrsasing the heigt of the
charge, and inoressing the guantidy ol air and ita velocity at the tuyere. Im-
proving the quality o the charge is of primary Loportance for improving the
tacinical~economic indices of shaft nelting.

in recent years there has been noticed a teadsny to lower ths content of
nickel in the matts for the purpose of decressing the loss of nickal in the die-
carded alag of the shaft furnmce, Thus, &t the South-Ural-Mickel Combine the
comtout of nickel in the matter was lowered from .76 (1948) to 15.9% (19%7)
at which the contant of nickel in the siag vas lowersd from 0.2 to 0,176%.

Aegulstion of the compoaltion of the matts ocours by enpicyment of pyrite
w the siphidixer,

ixtremely affectiva have bean the changes in the techmology of processing
convarter slags. At the douth-Urel-Nickel Comhine In the place of mutual
ruductive- sulphidative malting in the mhaft furnace there kas besn edopied 1z~
povariahment of the converter slag in the liquid form in the heated convertaer,
at which about 60X of the alag with a wortent of 0.17% N1 and 0.07% Co ia sext to
the twip. Tor inpoverisiment of the slmg thare Is poursd fnto the heated oonverter
24 oubio maters of matts, snd than a portion (7-8 setric tons) of slag, and the
oonvurted is blown ror approximetely 1 mimube., After standing for 10-20 minutes
the alag 1s let out.

For nore oompl ste tranafer of the cobalt inte the converter alag at the
oooKing vl .6 natte thars ia wtiliaed the ability of cobalt t¢ under imtensive

oxidaticn atd entar intc the alag with a decrease in the oontent of iron in the

mass balovw W57, The operstion of refining the fine matte fron cobalt conaists




e e
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in voingdns the s b e frel® tast, arrregoondin s to a content of 1-3% Pe
15 11, takine » w1} “mect aertier of ratie, and #allowing with Wlowing, By .
malmtalring, W tho ettitlion Intn the mrvartar of frash matis, the content of
tron 'n the rutte et & lewdl of 351, the cormtant of cobalt in the finished fine
matte osn be lounred %o o.50

The intreductior o schernes for the impoverishment of converter slags has
cwbla? Jecrassing by 00 the auentity o elag subjectsd to rmelting in tha shaft
furaaes, a1l heraaalar the shraction of cohalt fn the melting shop Irom 35-40
to Ha-557%,

Ta ths 1last jecads nuch afforh has hean devoted to mesking a method for de-
ooppering {'ine atte. 7 the worts sarried out in this diraction thare zay be
martionsd the methols of marnatic seperaticn and sulphate-ohlozination ma_lting.

1# tha ~ino retta montains 0.°=0.9% Tu, thare ocan be sucoessfully employed nun_-tie
sapargtion of the roastel “ins natie after grinding it. The yidld of magnetic frao-
tion containing 22,57 “u after the seocond rossting is 15-30%, while the non-
aametls fraction contains 0.3-0.45 Cu. At a higher content of coppar in the
starting fine ratts (1.05 and mre) thare is employed fer the decoppering
sdphate-chlorination roasting of the oinder. The clnder after the first roasting
ot temwarature 700-050 deg L3 brought d-ireotly from ths mossting furmce into the

#rqactor® - g roasting Amur of Aaretsr 1.£ neters and length 10 meters, lined

over :ul!‘ ita lengti,

Amdtanecnsly thera fo Derged into the resctor ayliwinits in a quantity of
ToLET o7 Yie wel Dt 0® 4o cinder fmpendirt on !ts content of copper. Inths
precozs of erlnsiawmtlion sl sdphatlcgtion, Wieh sesurs on socount of the heat of
eindering, 701! Ou chanjes inte vater-acluble form. The content of copper in the
caie after leaohing 1as uasually 0.35-0,40%,

Thore ave baan irmroved tha 4echnd cal-scononic indices of electromelting
of =lzkel rootomia,  Tay avarage wal-lt 07 the elt hag incresased rore tn %,

the weniliara of aletiromehersy iga dacressed 25%, which ves cbiained by pertial

Approved For Release 2008/06/05 : CIA-RDP80T00246A005000370002-4




- ~
i hd

Approved For Release 2008/06/05 : CIA-RDP80T00246A005000370002-4

/rkppro.ved For Release 2008/06/05 : CIA-RDP80T00246A005000370002-4

-5
aitoration of the oparatin: regime of the [urrmce and replacemant of wood charooal
with petroleun avke, enahling en istrease n the pouring welght of the charge and

the valoclly of iis lwatlng.

n the flald of the aleciroiysis ofniohal the outh-Urel-Tickel Conbine has

in recent yeara mestored iihe process of tae produciion of elsctrolyticaYnickel

powder ané ihe productien of particularly pure nickel. At the saxe placa thers
waa fomruietael a achere Jor the proceasiig of carented copper (a product cocurring
ot tue puriiiostlon o. alectrolybu rrow copper witii nickel powdier) with sxtrao-
fooh frov. it o aichel, and productilon ¢ oviswrclal copper sllphata,

in tas [oald of hydronstaliurgy the efforts Lave been directed mginly to
inoreaging tw puraty of tie obteined cobait ydroxide and metallic nickal, and
to nastering the processing of arsenlo-cobalt cencentrabe.

in the fleld of the pyromwtallurgy of oxidised nlakel ores thers have bawn
widaly carried on in recsnt ysars sedinduastrial experimanta on improving the
praparation of the charge and the neliing of the orea.

industrisl exparimsnts have slac bean osrried out on the produation and
malting of sulphidised sgglomerate; the obtained dats have boen used for planning
reconstructlons at the -outh-Ural-ilckel Combine; thare has bean tried tha
sg@lomarstion of s charge preliminarily denaified with specialrolles; sxperiments
carried out on shaft melting of fluxed sgglomerste indicated the posaibllity of
increasing the specific throughput of sgglowerste by 10-15% at & decrsace in
the axpenditure of coke of 31,

A radicsl improvemsnt in the quality of the agglomersts can ba obtained by
chanzine the method of caking the ore, -erdiindustrial axparisments hgve showm
that an sgglocarate widch fully setisfies ali of the requirenants for shaft
rdins cen bo obtained In the tubular furmmce.

in 4hy ™ald of shaft nelting thers ip proniaing the amployment of heated
blasta, wQorienta Lell: caredod out al the prasent time show that by heating
Tie viosl bu 2GCdep the wgenditure of ovku 1s decrsased 257 at soms lncrease

‘roblie roludivity of the shalt Jurnace.

—r—a

e,
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! Looa 160 LAl L. o leBlIolL iy o way on oparation
Tl oL ATLAGE el O M 8TL WLIouun ‘ha ool ents shovw that
sooh el 0 e bungt W L X gen mustavity of tae furnace le

Soan tre sxer d b el fval - iersasal JUL. Tnvover, at the

e ' the content of nickel In

e trnanary and the oreation of
i SN senpthilot; ol wide eaploy-
' s L [ seoen ax o el oren.
« tLe .nstitute of Gipro-
f SLatt tpe 1o mesarty yaers e i wxperinanta on relting ore-carbon
i elemtathar Tt gaelt wrasy, e 4 endty «f the nalting of the bri-
cantto o L st .o tha haarth of the shaft
A et o T B Y 7 15 tlat of lowering the
! N N B T L Y1 Ip pwmoss there have been tried

aer oy Doevis Ct stand in axterlor settling
ermeis sdobldisers (Al piinun sulphide, calelum
i exmo i eula on sopareting the nickel from

Lohe, Wi Dvung, canted fuging and slectrolysis.

Loalien o7 crterior settling tenks for shaft

n atirinesd 17 this irectlon, South-
e-able decreass in tha quan—

T t o7 slo e iwiatotos @ nincowo the woant . lch facilitates the furnace

*'alt o ~tracted In commer-
ok w oo Aes .60 aanlilreble importance the
Cetglt et vhewr . malxb wes Din the fine matts by
s et there ur belng conducted

+ guirhata=diicrliation ressting of
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0% wnatdavghla fndaragt frae the v guandnt ¢” ‘ncreaasing the coanl exity
of &in 't Mgabiar ~T Yin =gy rpterials o try oolution of the problem of the
aclnyrant 0" wnite glags for tho nrodustion of various I:'ndn of wroducts, as
well Az the ot pation re teenn eIV arariy reouwrcas. In this directinn thare
bave Yaon sarried et 3n thond ool {ntust v sam?industrial axperiments on the
e lorant nf Yeheryl - tioras for the oooling of calasons, which dewnstrated
Inoveleninle £00 sang R Yty of otilisin. the heat of heat-carriersa for the
protition of stas, Lositive reedts lave alse beer obtained st the trial
¢ 7 oattela Jsr tha aminctien of Yloaks and alaswool fro- wagte alaga,

Ance the larrest quantitias of the pyroganic nickels ars mploysd for the

mneidarable ettentlon tho enpleynent of niclel Protoxide instead of metellie nickel

for the seltine o wra sorts of ateals 11 tho "artin furnece. Ixperiments have

tran carried out op the nodullzing of nleckal protoxide in the tubniler furmace

for fomwulatincennditions “or its wider anloymant in the stesd industry without

dan;n- of ‘nereas’nc the leszes Jue to Infleation of tha non-nodulised protoxide,
«n the *1ald of twdroratalluray the buth-b’n.l-."-’iekal Vorbine im stuxdn;

the "o=aibility of the annloyment of the autoclavs procass for the processty of

sobalt-sonta nin- Floh da-tatorial,

Tha outheimmdo Habul Jorbine ia interested in end is g% pressnt carrylng

| Ot exmavinanta in nna o ita ‘ndustriel slactrolysis tanks on tha process of

nrtanine zing hetrateg by alactralyais,

"1 the ney tashnolorieal achatan for Lhe nrocsssing of oxidised nickal ores

§
raltir- 5f leoe gad sediir-alloyad steels, there has regently begun to attrect l

whiah have alrestr haan “nrlated thare ray o mantioned the following: raductive-
®A0R fiain: nemtiar of the ore ‘n the tuhuler Mrmees folloved by separation of ’
the 17ovel coneartrats hy Tlofiatinn: nelting of the ore i the stalt furnacs to

IR R R L T e LY measting of tha ora fmllowed by nasnetic aesparstiong
rolnstlies cpler.. T e n et gl pmn gp e "healloya? camt? ron and ferronickel,

AVl el st anta erantly cavried ot for verifyin- the method of

RS
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TeUCtIVa- TR talne monating of the ore TLlvad by anrfchnert have demonstrated ‘
the wamihility oo saroratine out a nickel acricantrata with g clzontcnt of 285 M

Ml on alekal extrastinn o0 TR, This rethod ta 0V recelving ali-sided study f
1 tha mmnge n® shtaining ¢t ftartin- ata M- tecmnical-sooncnic caloulatinas,

Hedinduatrie) smertiants nave dennstreted 1's Posxibility of Ralting

tha a=3 to nhgaphida Allowva ek Trlormnrt of 4 Winat snriched with oxygan,
! Loretng v sontant 2 nlelhad dn dho vnste aler, preducings rhasphorits Lertiliser,
. e,

aductiva HEIn: o f the area to Terronistal Evan o hiph extragtion of '
the nickel and cobalt and at t'o sang tine enabtles wbilisation of the iron,
! ovewar, the mthaetant Trocesaing of tha ferronickael for the purposs of obtaining
‘oomercial nickel, oohalt and Zron ancountaers coraidarable Lfioulties. Decauss
o £8:3 the raductive nelting 28 at pragert feaalbla only for ores vith & mael}
onntant of cobalt, at whigy the ferronlckel can ba suployed direstly as an alloying

' edlition st the noehetion of steals in ferrous metallurgy,

“or tha ores recently dincovered in the Turyktalak depoaits, vioh contain

basd1ee nigkar and cobalt alap congf darable quantitiew of iron, theze have besn
preposod & nunber of sxparinental techmological schame of reductive roasting of
tha ore followin - mimetic seaparation of the cinder one rproduction of iren-cobglte
ndekal ooncentration, Tor the ores of M Buryktalak type there have also bewn
PO aad rronetallneet o) scheres anl thatp oorhination with pyz;opmcusca.
; Nan thisg hrtae ACONUNE Of the o facks oarried oit shovs that in the fialg
\ o7 $ha Znorewarent of tha tachnele.y of the Procesaing ¢f oxidiged nickal ores
N the doregtio industry gy achiaves coralderahle siccans,
™ supnMes o fctired nigaly Cros Increase with sach year, The favorahly
fanlo~tonl Progmnsans and the onsldarable supplies of balance ores confromty the
LA RS« B R Brare gnd the rossarel institutes ang the industry with l
The kY e s LR cnmtrine fha ~riatin: tachnologlcal achems, ths formul ge !

re anAt e s .
tinn nng g (ol B “-‘,"(.‘f“t"vf"‘\!t}!’\"'i oo the acrpl ax ‘pmct'suing of the ores,
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(pp 23-0)
By Prof. A.L. Rotinyan, Gipronikel'
Fxper, th ie

Flactrolytical rafining of the crude nickel isa ths oconcluding proceas of the
production of cormarcial nickel from nickal ore., This procesa snahles the pro-
duction of a metal of very high purity.

The process of electrolysis of nickel has been rasearched in other couniries
for a fairly long tims. The first experiments go baok to the and of the last
century.,

In Russle in 1004 the electrolysis of nickel was etudied L.L. Romanov (1),
and then in 1916 P.P.Fedot'sv began to oarry out detalled investigations (2).
However, these investigsations wore not applled in the industry at the time, Ex-

tenaive works on the slsctrolyticel refining ofnickal bsgan a quarter of a cantury

‘ago in connection with the crestion in the USSR of a dmestlc produstion of nickel.

The ressarch remilta together with the litarature informetion on the re-
saarches of foreign workas enshle Soyusnikel'clovoproyekt to plan a shop for the
slectrolyaia ofaickel, which was constructed in a ashort tims, and after 15 years
1a supplying the demand of our industry for electrolytical nickel of bigh purity.

The fundamental schems of the process of electrolytical refining fs the
sane everywhere., It consiate of ths purification of the electrolyte followsd
by the actual process of elactrolysia. The dlectrolysis is carried out in a
tank with a canvas diaphragm. FEach of the cathodes is placed in a diaphragm
cell, in which the admixtures are removed from the elactroliyte at a certaln
valocity., In ths cells the level of the solution is maintained higher than in
the tank, thanka to which there procesds a flow {filtration} of thes electrolyte
from the cathodlic call to the ancdic space,

The solution of the nickel anode may contain various quantities of alemsnts.
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At the North-Nicksl Combine, for sxsample, in the course of & certain time (3)

there wars processed anodes of the following cmapoaitibn: 91% ¥1, 1.8% Fe, 1.3% Co,
4.4% Cu, 0.9% 5.
From the slectrolyte there is usually removed the coppsr, iron and oobalt
and sonetimes alsc the sinc, end which the sequance of the oparations and the
methods of carrylng them out are variable.
Flagtroivals
The nickel alectrolyte amployed in the domestic workm 12-15 years ago (4)
contdned (in grems/litar): ¥ (in the form of Ni50;) 40, NayS0, 40, NaCl 5, HaBO420,
The alsctrolyte of this composition poasessed & arall electroconductiviiy,
and the resulting small conceniration of nickel did not enable operating at a
current denalty above 130 anp/uquare mater,
The firm of IMKO formulated (5) a so-callsd sulphate-chloride electrolyts,
in which the concentration of godium chloride was inoreased to 60 grams/liter
and that of nickel to 45 grams/liter, while the content of nickel sulrhats was
decreassd t6 20 grmwma/liter. The concenmtration of boric acid remsined unchanged
at 20 grams/litar, This alectrolyte possesses a greater elsctrocondustivity, and
anables operating at & current density of 170 arp/squars meter,
An the remult of investigations on intansification of the regime of the

slectirolyals, in particular by the creation of conditiona for staady operstion

at a current densify of 200 amp/square meter, carried out in the USSR, thers was

formulatad another compoaition of the electrolyts, that is {in grams/liter):
Ri 60, NaCl 40-50, anSOAGO, 1380, 36, The distinguiahing particularity of th s
slectrolyts in comparlson with the ons employed in Canada me ths grester concen-
trations in 1t of nickel and sodium sulphete and the smeller oconcentrations of
sodiun chloride and boric acid.

The higher concentration of rickel in the electrolyts gives thas possibillity
of obtalning e dense, relatively-smooth precipitation at a high cathodic current

density, The investigations showed that with increasing concentrstion of sodium




Approved For Release 2008/06/05 - CIA-RDP80T00246A005000370002-4

-3

chiloride in the soluticn there cocurs an inoreasing internal tenalon in the pre-

eipitated nickel. Therefors, while an increasing concentration of sodium chloride "

ia accompanded bty an incressing apecliic slectroconductivity, noverthalens there
is reached a 1imit at which thers 1s formed a precipitate of the mstal which 1s
gt1ll sufficlently soft. The lovering of the concantration of borle acid in the
nickel slectrolyte was due to the shortage and dsarnoss of this zaterial. TFrom
the purely technical viewpolnt, naintanance of the conocentration of boric acid =t
15-20 gram:/litar i@ desirable. Investigations have shown that the electrolysis
of & solution with a low concertration of borlc acld can be carried out not cnly at
« low pH ((P. P, Padot'ev (2) and M. & Loshkarev {17)) tut also at a high pH (6.
Investigattons on increasing the cathodic currert density at the slectrolysia were
begun early, gimultansoualy with the rormulation of the original regime of the
alectrolysis at a current density of 120 amp/square netar, and have bsen continusd
to the present tims. In 1933 A, A, Bulskh end L. N. Loshkin (7) prapsed that the
process ba intenaified by incrsasing the current density to 250 mp/aquaro nater.
In 1940 M. A. Loshkarev end G. B. Lapp {g) carried out an expsricantal rassarch
for confirming thc' pesalbility of obtaining mdnllic nickel at e current density

of 260 smp/squars mster. Tha suitebility of {ncreasing the cathodic current
density is closaly connected with the sp-cnlled economic currant denmity. Calcu~
lations carrisd st the institute of Gipronikel! relating to the conditions at the
North-Nickel Combine showsd that st increasing the current denajty from 130 to 200
mp/nqmra moter the total specific expenditure per motric ton is sharply lowersd,
but then up to 390 amp/square moter rarains practically congtant.

#1though ths intensification of the process by ineraasing the cathodic cur-
rant density is economically iustified, the practical gein in this direction ia
amnll. A further substsntiel incroase in the current density will probably be
cbtained by changlng to purely chlorids electrolyte, which gives the possibility
of opersting at a ourrent density of 400-800 acp/square mater. For thls purposs

M. P. Pedot'ev and Z. I. Duitrennova (9) proposed an slactrolyte of the following

compoaitlion (in grams/1iter)s MACL,.6H0 202, KaCl 108, H3B03 18,
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Recently the suthor of the present article, V. L. Khelfets and X, 3. Kozich
found experimentally that the process of refining st current densities up to 800
amp/aquars meter can be carried st lowersd ciroulstion and without buffering and
current—oonducting additions by employing a solution ofnickel chlorids vith a
content of 130-150 grams/liter Ni.

Howsver, the smployment of such an electrolyts apparently leads 1o a change
in the conditlons of its purifioation.

B. V. Drosdov (10) reported the sultability of insreaaing the smpere load
in the tank without increasing the cstlodic current density for improving tha
utilizetion of 1ts volums,

M the original construction of the nickel-slectrolysis shop there wes in—
&m1lad an alectrolyzing tank of volums 8,25 cubic meters, in whish there wese
placed 30 cathodes and 31 anodes, The toial surfacs of the cathodes was 38.4
square meters and the load in the tank 5000 emp.

By increasing the total cathodic surface to 50 square metaers by bringing
the alogtrodas cloger together snd increasing their dimenaions the North-Rickel
Combina waa able to bring to load in the tank to 10,000 amp and in some of the
furnece opersting pariods even more (a), In the practice, thersfors, intensifice-
tion of the proceas of electrolysis has besen obtalned by increasing the cathodio
currant density as wall as by better utilization of the existing alsectrolysis
tank,

The high electronegative potential of nickel and the great electrodic pelari- -

sation at dlacharge and ioniration bring it sbout that there undergoes anodic die-

solvtion not only the principal metal but alse many sdmixtures which are more
slactropoaitive then nickel. On ths cathods thers procesdas the discharge of
nickel lona am well aa of the majority of admixtures going from the anode into
the solution.

Moreover, there may be separatsd out the cathode hydrogen ions, whose dis-
charge procseds at a wmrall overvoltage, The necessity of obtaining a high cathodic
current output makes 1t naceszary to carry out the slectrolysis in a narrow

acldity rangs of the electrolyte.
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hs csn be seen from figure 1 at & pH balow 2 for a gsulphata alectrolyte
containing 5 grams/liter NaCi and at a oH of approximately 1.5 for an alectrolyte
containing M grame/liter NaCl the current cutput begins to fall sharply. A higher
currant output is obtained with incrsasing concantratlon of chlorine ions in the
solution. This 1g due to the adeorption of the surfsce-active chlorine-lons on the
cathods, which facilitates the diachargs of the bivalemt nickel ions oonsidersdly
mre than it facilitates the discharge of the univalent hydrogen lons,
With inoreasing pH the currant output increeses, approaching 1004, btut in
the pr:aatice there exigta a certain eritical walus of pl, above which it ocannot
be incremsed, because in the elsctrolyta there begin to sppear oolloidal particles,
*ich, in being adsorbed on the surface of the cathode, retard the norsal growth
of tha crystals of the motel, This leads %o a change in the crystalline structure
of the deposit, and therewith to e vorsening of its mechanlocal characteristios {12).
At increasing tha eritical value of pH (pﬂcr equals approximately 5.2) thare
sharply incroasas the intarnel tension in the dapozits, inorecsss thaiy hardness
and decreascs their denelty and elasticity, There 1s also increased the oot tamine—
tion of the deposit with hydrogen and oXygeil. %he incroassd internal tenalon and
hardnass lead to warping of the cathodic sheets in the tank, and tharewith to
shortetrowiting of the diaphrages and complication of their reaoval from the oell
and thoir repair, The lover densdty of the metal is the result of the decreased
arrangsmont of 1is cryatelline structurs, and leads to the vcocurrence of poroalty.
The greater intarnal tenalon in the metal leads to microcracks, which, as aleo

the pores, sre filled with elactrolyte; the latter ls glfficult to -emvs, 80

that there ta incroassd the probability of contamination of the daposited nickel

with gulphur.

The literature contains statements that with increasing cathodie current
denaity thare oceurs increasing trternal tension in the deposit, but A. I. Zhurin
found that this view ia arronscus, The internal tenslon does not increass at

inersasing current density if tha pH in the ceil does not ge gbove the critlical

valua,
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At the dlasolution of the nickel snodes the admixtures go into the electro-
1yts, and thelr concentration becomes much greatsr than the permissible in the
nelghborhood of the cathodes. Tharefore the cathode and anods are ssparstied by
the filtering disphragm, and the slectrolyte is purified in the osthodic space,

It was previoualy thought that at the slectrolysis the lons of the adxixtures
vers deposited on the cathode in sccordance with their slactrochemical potential.
For example, that copper was depoxited in e greater degree than cobalt. However,
nore detailed study of the process of elsctrolysis (13) shoved that this 1s ot
the cass. Jus to the low concentration of the ions of the admixtures they are
discharged scoording to the limit current, that is, the velocity of their deposi-
tion is limited by the veloelty of their trensport to the wurface of the cathode,
Consequently the quantities cf deposited sdmixtures are directly proporticnal vith
their concentration in the solution and inversely proportional with the current
density, und do not depend on the nature of the ions of the admixtures and on the
composition of the slectrolyte,

Figure 11 Influence of pH of alectroiyts on cathodio current output of nickel
{11}. (1) slectrolyte oontaining 5 grams/liter NaClj (2) alectrolyte containing
o grans/liter HaCl. (a) output of ¥ referred to current, %

At the 1imit currant thers gqre discharged not only electropositive sdmixtures
bt also (becauss of the depolarisstion effect dua to the formation of a solid
solution) slectronegative admixtures, s, for sxample, ainc, Under the conditiona
of the slectrolysis of nickel all of the admixtures to be removed from the solu-
tion are deposited st the 1imit current, which gresatly facllitates the determine-
tion of the limit permisalble concentration of the sdmixtures et the produation
of a given mark of cathodic nickel., At electrolyte ot D equals appmﬂntdy
170-200 amp/square metsr end tempersturs $-fOdeg it was found that esch milligrea

of admixture in the catholyts corresponds to 0,003-0,004% of sdsdixture in the
cathodie nickel,

If admixtures do not penetrate from the anodic space, then their concemtre-
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tion in the cell (Cy.} is determined by ths squation {14}s

Cye squals €, ((Q)/(Q plus X)),
whare Cp is the oconcentration of the admixtures in the arriving elsctrolyts, {
1a the veloclty of flow of the electrolyts through the call and K is the constant
of the valoclity of convective diffusion of the ions,

The expearimente]l data show that under conditions aloss to the praotical §
is greatér than K and {Q)/1Q plus K) 1s o 11ttle ssaller than unity, Consequsmtly
for prectical purposea it may be assumed that each milligrem of admixture in the
slactrolyte befors lts arrival in the cathodio call cottsminates the deposit of
cathodic nickal with three-four thousandths of one per cent,

lowever, the diaphrags ia not alvays able fully to protect the oathodic space
againgt arrival therein of admixtures from the anodic spacs, and their penetra—
tion through the diaphragn by diffusion and migration i prevented by the counter-
flov of alectrolyts in the pores of the diaphragm, vhers ita level $s higher
than in the ancdic spuos.

Conssquantly, the grester the velocity of flov of the alectrolyte through tha
dlaphrsgn ia, the mors oompletely are the Zons of the adwixture, vhich are trens-
rorted in 1its pores from sdnos to cathods, transported by the stresm of electro-
lyte back into the anodic space, But, the greater the valoaity of flov of the
catholyte through the cell, the greater is the volune of sclution (and bancs
also the greater is the quantity of edmixtures) passing per unit time through the
cul], and hence aiso the greater iz the degres of cortamination of the cathodic
depomit with adwixtures, The simultansous of these poaitive and negative factora -
1s such that it determines for the givan oconorste oonditions the valocity of air.
culation st which the degree of conteminstion of the deposit vith sdmixtures is
the wmallest (figure 2). Of courss, the greatar the purity of the catholyte is, the

farther 1s the minimum on the curve displaced in the direstion of high veloalty
of flov, snd conversaly.

Mgure 21 Influsnce of valooity of flow of slsatrolyte through cell on degres
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of contanination with copper of cathodic nickel {eocording to dsta of B, P. Levin
and A. 5. Bushkants, (open circles) Ix equals 215 emp/square metary (eolid eircles)
3, equals 170 amp/seure meter. (a) content of Cu in ¥4, %3 (b) velocity of flov

[P

%o cell, liters/hr

—

Por the resl conditions of slectrolysis, indicated in the lagend of figure 2,

thers vas found an optimal valocity of flow to the cell of the order of 16 litera/hr

At & veloclity of flow grsater than the stated velue it mzy be asmmed that the i

arrival of sdmixtures from snodic into the cathodic space is vary ssall,

Purification of slegtrolybe

Beppwal of cQpDOrs 'rh-. ramoval from nickel elsctrolyte of copper ocours every-

whers by the method of its cementation wvith nickel powder,

In correspondence vith the normal slectrochemical potential the reaction )
cu?P®® slus ¥ goes imto NiZP°® plus Pu must prooeed practically to completion,
Howaver, the tendency of nickal to passivetion makes this reaction very unsteble. !
The depth of purification of the alectrolyte from copper is determined by the |
aqtivity of the employed nickel povared and by the conditions of carrying out the .
procass cementation, s that a large mumber of investigstlions vare nade for formo-
lating the technology of obtaiming highly-activeAilckal-povder,

Ths most-sctive nickel-powder vas obtsined by reducing nickel protoxide with
& geseous reducer (ganerator gaa, hydrogen) under strictly definite conditions,
slthough very satisfactory remilts were also obtained at the employment of solid
reducers {(carbon). It was precisely this method of obtaining the povder vhich was
first introduced imto the practice of the slectrolyais of nickal (b).

The process of cementatlon cocurs elther in s tank with mechanioal agltation

or v sucking the contemined solition through a laysr ofnickel powvder, The first

method 1n et pragent st forelgn anterprises and at the ¥orilak Cembine, This

method vas adopted for our first nickel works, Later thers vas videly edopted the ' '
method of sucking-through (percolation) foraulated by A, A. Bulakh, Ths -ﬁ»d ’ |
1a rellable, does mot requirs filtration of the solution, and gives the posxidil- f 4

:fty of deep pu:irilaation of the solution with coarse nickel powder of lov activity,
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of nechanizstion of the process hae brought 1t ebout thet at the present time there

1s & tendency to replece tha percolation mathod of the purificetion of the elsctro-

lyte fron copper with the sgitation method.

i
O
However, the necessity of the maployment of hard menual labor end the lmpossibility

Purification from irpni The purifiostion of the slectrolyte oocurs everywhers
ty precipitation of the iren in the form of the littls-soluble hydroxids or basic

salts of the trivalant metel. DBut, since at the anode the iron goes into wolutien
in the bivelsnt form, the precipitation of ths hydroxide procesds simultanecuslye
with oxldation of Pa to FeJPOP by alr. Neutralizstion of the sxcessive acidity
occura with nickel carbonate. The so-callad iron cake obtained in this way conteins
mich iron, and it is repulped. According to the literature (5}, in sulphate-chloride
alectrolyte thers can procasd the process of pracipltation of iron bydroxide with-
out the saploynant of an alkaline resgant, on gcoount of ths ions of nnivalent
copper, which ares oxidized by the oxygen of the air to the bivelent state, binding
the hydrogen lons according to the reaction

20uP0S nlug ZHPO. plus O goes into 20%Poe plus i;0,

However, tho attsmpts to employ this procsss under the conditions of electrolyasis
at our enterprises have not so far been successful. It is necessary to agres vith
the view of ¥V, K. Rozov (3} that the sttaimments of our industry inthe process

of iron-purifiocstion are insignificant, The grest difficuitiss here the poor fil-
trebility of the primary iron cake snd the great expsnditure of resgentsa, The exp-
ariments cn replacing the fijter-prass with » more productive apparatus {centrifuge
or weparstor) are not yei completed but have given hopeftl results, The main dif.
ficulty in eolving this problem ia the Mgh aggressiveness of the soluticn arriving
for filtration,

_Purification frop cobglt: Purificstion of the nlckel electrolyte from oobalt
was carried out from the first dey of operation of the domsstic elactrolysie shops,
wvhen apparently an snalogous process vas not yst carrisd out in forelgn countries,
o] vas not described in ths literaturs,

In the UiiR there have been formilated and carrled cut on an-industrial
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acale thres methods of purifying the scluition from cohlat, These methods are
based on hydrolyticsl removal of the insignificantly-soluble hydroxide of trivalent
cobalt from the pracipitete followed by wsparstion of the precipitate from the
liquid phess. However, the ocobalt ionu are presskt in solution in ths bivalent
forn, so that a prelinminary stage of the process is their oxidatlion to the trivelant
state, The standerd oxidstive-reductive potential of the gystem CoXOS_co2pos 3,
80 groat thet oxygen does not oxldize the Co<Pos ion, end it becomes necessary to
aploy a stronger oxidizer,

In the first of theindustrial methods there was mploysd a3 the oxidiser the
“black hydrete® of nickel, that is, aniqkel hydroxide with a high degres of oxide
tion,

The hydroxide of thaldgher nickel oxide, vhose compoaition s oot yet precisaly
known, oxidises the cobalt ion to the trivalant state acoording to a reaction which
may ba schematically repressnted as followa:

N4(O1) 3y plus Col, goos imbo Co(OH) gy plua HiS0,,

The wuccess of this process is principelly determined by the ability to obtain the
highly-active *hlack hydrate*.

Pr—

FMgurs 3¢ Varistion in oxidstive-reductive potential of electirolyts at precipite-
%on of cobalt with gaseous chorine. (I and 1I) oxidative-reductive potentiels

(I' and II'} quantity of Na2003 in mg sxpended on maintaining the value of pH

(4.2 and 5.0). (According to the dats of K. T. Kresil'nikov.) (a) oxidetive-re-
ductive potential, wolta; (b) mimites

Bovever, its disedventages (high expenditure of reagents a relstively shallow
purificstion of the solution from cobalt) uads it necessary to sesk pther methods,

and the success in this field illl besn wc great that at the present tims the

above~-dasoribed method of purification ofnickel slecirolyte from cobalt finds only
limited application.

The coworkers of the Jouth-Ursl-Kickel Conbine (L. L, Chernak, M. F, Uspenakii,

B N.Polyakoy, i}.leirov) formulstsd an alectrolytical method for the purifios-
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tion of the electrolyts frum cobalt based on oxidation of the ocbalt lon with
chlorine, which separates out at the greaphite anode in the electrolysis tank. For
4this purpose the electrolyte is passsd through the electrolysis tank, as vhoss
cathods there sarves a nickel bass and as vhose sncde e grephite bloak. A dle-

phraga is not enployed hers, Por preventing overscidificetion of the solution in

the tenk thers is continwously sdded pulp of nickel carbonste. At the oathode thers

procasds deposition of low-quality nickel wnd et the snode combined dischargs of
chlorine lons and hydroxide. The anodim current ylsld of ohlorins, whioh almo
oxidises the cobalt fons, 1s small, not going sbove 10%. At tha anods, therefors,
thers is prinecipally separated out oxygen and formed acid, vhich is a disadvan~
tags of the matind, bacauss all of the irrstionally-forming acid sust be neutrel-
ized vith carbonate. Morsover, the wsolid phase (cake), forming st this method
contains severel tines more nickel than oobalt, so that the further ssparation

of tha nickel and cobalt requires a considerable expenditure of reagents (adis

and soda).

A better and mors economical metiod for the purifiocation of the nickel eleo-
trolyte from oobalt vas formuleted by B, N, Fosov (3) and improved by 0, O, Kegh-
srininov {15). This method conelats in passing guseous chlorine through the
heatad nickel electrolyte with simitaneous neutralization of the soid forming
with nickel cabhonste., An anslogous process vas formlated in the Unlted Statea
(16},

This process can be repressnted by the equetiors

2CaPos pug Gl, plua 60i' goss into 201 plus 260(0!{)3.

In pasaing through the slectrolyts tha chlorine gas is dissolved in 3%,
rartly tranaforwed into hypochlorite and hypochlercus scld, and aresting in the
solution & high oxidetive potentisl, Upon resching e potential of the order of
pos 1.0-1,1 volt there begine oxidation of bivalent ions of cobalt and eloul-
tansoualy formstion of precipitate,

Flgure 4t Influence of value of pH of alectrolyte on depth of precipitation of
cobalt and the ratlic ¥i & Jo in the cake {velocity of paesage of chlorine 12 ml/
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min}. {1) depth ofmacipitation of oobalt, %; (2) sxpenditure of ¥aOH on pre-
sipitation of cobalt, grama/ngr (3) rstio ! : Co in precipitate. {a) precipitated

nickal, ¥ {b) WalH par mg oodbelt, grens

As can be ssen from figure 3, in the first mimne of the passege of tha
chlorins there ccours an increass in tha oxidative potential to a value of the
order of pos 1.0-1.1 volts. At this thers is sxpended a smll quantity of
alkell, probebly on neutrelizstion of the acid forming as & result of hydrolysis
of ghlorine, but & formtion of cobalt hydroxide dosanot ocour, "hen the poten-
t1al resches the stated valus thers baings to form black precipitete of hydroxide,
end alkall is expended until cosplete disappsarsnce of bivalent ions of oobalt,

Another faotor influencing the depth of purificetion of the nickel alectn-
1yte fron cobalt is the value of the pH of the solubion. Curves illustrating
this dependence, obtalned by the suthor and ¥, Y. Zel'des, ars pressnted & fig.4d.
Fror the curves it can bs sesn that the provess of purification of the elsgtro-
lyte must be carried out in e fairly nerrov range of variation of pH - about the
value 4.0 (approxinmately et 70deg). I the pﬂ 12 much graater thers being inten-
alve coprecipitetion cZnickel hydroxids, wkich worsens the ob-poli.uon of the oake
and requires supnlemsntary expenditure of alkald,

¥ith this method of purification of the alectrolyts from cobalt it is pos-
aible to leave remeining in the solution not more than 1015 mg/liter cobalt snd
to obtain a cake with -n ratio of cobalt tonicksl of approximately 0.5, Purther
treatment of the primary cobalt cske, sccording to the propossl of V.. Teeiper,
i3 carried out by dissolving a part of the cake in sulphurio aoid and repulping
the renaining pert in this solution, The oxidie compounds of nickel present in
the cake oxidise the cobalt in the solution, xs a resuli of which there ocours an
impoverishment of the cake in nlckel and & ssparation of the cobelt frem the sclu-
fon. After this operstion thers 1a obtained the so-ocalled cobalt concenkrate,

vhich 1s employed in the cobalt pmduetlinn.

furiticasion of the slectiolvte frop xinat In some cases, vhen the miphuria

acid avallable for the production of csthodis nickel conteins a considerable
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quantity (more than 0.2 gran/liter) of =ne, fhe latier, pasesing through all of

4he stages of the esusl operwiions of e puririca_tion of ths alactrolyte, wmavold-

! sbly gets into the cathodic deposlt, which leads to dowwgrading of the osthodio

niokel.
Under these conditiorns &4 hae beeh necessary to imtroducs a sopplementary

spocial oparation of the purification of the electrolyte from ginc with sods

{3owkh-Ural-Nickesl Combine). At this thare ars formed insolube sino- and niakel-

carbonate, wiioh are rencvad in the form of oake froa the dodm}:ﬁo. and sublech

o pyromhllu:'giul procesing. The quantity of nickal in thanickel-sinc ceake ie

¥ - vary considerable, a0 thet the. esployesin of slno-contalning reagents st the

——

\ - - elactrolysls of niokel ia abolutely undairshle.
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Togtnotes
(a) There participsted in the vork s.A.Grigor'evs, V.P.Oolybeva, P.K.Pon-

osarenke, S.K.Kerspetysn and others,
(b} The introduction of this method vas cerriad out ty M, 1. Zkharov, B.V.

Lipin and V.Y.Pocyanakov.
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(pp 1219)
By Y. 1. Mkhailoy and B. 1. atusevich, Ufaleink N.ckel works
Fyratbora of the soviet Mickel Industzy.

Twenty-five years ago, 1733, ithers was coupleted the construction of taken
into operation tne first enterprise of the soviel nickel industry - the Ufaleisk
Nickel works.

Interesting and cieracteristic ls the history of the formulation and isprove-
mant of the art at tils vorks.

Th:e planning, construction of the vorks and the developsent of the §eopTOR~
pecting for nickel in the Ufaleisk region had been muthorized already in 1927 at
the Becond All-Union Conferetice on Monferrous Metals in Moscow. The planaing vork
vas begun the same year. The mcat economical of the conmidered variants of the
tecbnological scheme for the planned vorks wvas found to be schems coasisting in
caking of the ore folloved by melting of the agglomerates in the waterjacket fur-
nace. This variant wvas confirmed in 1920,

At the consideratian of the proejsct there wes sstablished the possibility of
planning the vorks for a large capmcity.

The instructions on the technicsl planning of the worka, issued by Gipromes
(Leningrad}, in Ceptesber 193%, contemplated m works with & capscity 3 times great-
er than thet originally contemplated. At the recrgmaizstion and splitting-up of
Cipromes, Ciprotsvetoet (Leningrad branch) took in hand the forsilation of the
technical pla:.. In the formulation. of the plan there took active part technical
adviser T. A. Oholduav, chief enfineer of the project A. 4. Teweidler and his

sgalstant &. 4. Mircnov, and later V. V., Zakherov and A. A. Zadik'yan,

In Aprll 1°30 tre techunical plan was confiryed by the Techoicnl Couneil of

Glavtsveimetzolot .
In May 1930, A. /. ironov end &, /~. Taeldler sought and obteained the expert

advice of lbe Urficeof wWiller (ULa) on the technica) sultability of the plan. The
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Wwallrrad Lra suitabllity o2 ‘he rrocess of sagglomeration of

T the forolrm syecialist Boghich, the
czitadenl Ceuneil of Olactevet—etzelct drtided to plan the Ufalaigk Bickal Works
rwecedts te the gohere of brisugttins of 1 = orfc fellowed by melting in the
s'aft furrnee. Thie tmsk wma carried out by Uralgiprotsveimet. Actumlly only the
retallurcieal past wos modified: ‘netead pf Lhe a3giomerating siop there vas plan~-

Prlcaumttta gae- | and, L te romsting 8:0p, instead of & mechani-
~al furaee, w oweow hamtors D oadn 1ot gty furizce with manual raking for gas
L C e BN

Sriginally she tecirg ney of tie producticn of nickel at the nev vorks wag
ised o1 the followtne achens of ;roduction,

The o2 arelving fro. the vine was crughed in a crusher, dried in s drying
drur e o uoirtnte contant oy 12-155, mixed withy £Yrsum and pyrites, and then
briguetted o 4 pcl) Tress. The brigueites wfthout erying wvere tranaported in a
bucket converor to the frrnace agpd eharynd (nte the water jacket together with
1ime, coke and slag.

The slap from tha water Jacket vam granulated with waler and let into the
slag vamin, frorm which 1t was transported by sroverhead gradb, loaded into a DAY oW~
-Fauge rallroad-car and transportsd 4o the Jurp. The crude mmtie in molten forx
wag noured into the converter, hlwon %o refined mite, md poured into 20148 ;
then the covled reffned mtte wax aubJect—d to coarae grisding to piecu of aprrox-
fmately 200020h00m, 1nd ge* te the roestinz-reducing 8hop, whers it was sub-
fectnd fipps to opngt e n the Wisk cpugrer and ther to fine srinding in thae

w1l 211, Twe powoar o crude matsa wad charged into the roasting furmmce an?

rorated "d.md®, thay g, 4o oo sulpbur eortent of 0,02/,

hikolal Nikitovich Chekasll

THa rickel yretoxtde (noede=) uns mixed with rye Ilowr, moistenad vith weter,

Al aftar mixty o 44 A sraving ot mixer, aant ta “he rresging deparimant, equip-

——
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Ted with & "epdne” rrags, forommkie, cylinders (rondelles) of 25x15m. The rom-
dalles wore Jried Lomoaenr’ , Murmace, vixed 114k woo) charcoal, and reduced to
mtel fn o fetort Toerues. U oe f400q.ed 1*Allic rovdellus vere roughly polishes
wWith sawduet o ¢ ppt otDr, metat Ir, Shen e savdust wvas washad off, snd She
FOCdCIiea e irdied, 1oekmpes ard Irett Lo the consumer.

feeordt tr toig tueehrology the Ufalelgk tilekel vurks operated until 1934,
nfter whiel the gelae-e wag sorewinet paoCiried.

rns the congtenevion o the verk Yo ratriotism of the Uoviet ProOple mnl-
Teoted widely @i iu anny Yo¥s. et el L2 construction of the vorks vutldings,
yards, tanks, w.odoy;meunt WAYB, e 28 well s other Sblects of the vorks ves
Tinlebed in o ghors tipga,

Meay of tha firgt buildera aro 3L111 workine at the works. Ammg thew, §. P.
Chashehir, one % 1 fMpgs 4y, ] iTepare e aite and build the Tirss dulldings

of ‘Y2 works; . . Sniresv, N fMrat dnsteiles 1t the coastruction asg squipmant

1
of *ha werkx; 7, ., ‘yankov, oue of tha Mpge rinsra of the Tyulengk Mine, now

&R exckvator operator; K. I Aakostov, w ofvil engineer, nov' meter-forewan of
the izportant furmace depariment of the malting snop of the works: I, A, Glamyrin,
8 nickel vorker, who {.troduced a1 tue verks slectromeliing of nickel, now head
welter of tha eluctrofurnace depkrtnent, whose valusble method of operation 1a

dagcribed on o specinl instruction chart of the vorks; the method has nov been

adoptdds by other relutud enterprises of our country, Y. A, Pinenov, mmlter, and

others .

£100 WOrthy of wemiion 1s the Activity of the firet director of the works,
#. I, Chekmain, Oig Boeaevik, ned Martissn, recipient of two OUrders of Lenin., The
IMITY OFGENiBALIL) (Comruus Murt Yanov, Secretary), stimulated tue stalf of the
works to grecter Rorievenents, saw to 1t tiki the orders of the Party and of the
YOVETR@SENT werc carriey OLL, &4 Du@tened the mstery ofthe producticn of Boviet
nickel,

Aftar catsbliscing & eroot:, output of tne scarce Betal ihe staff of the vorks
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tarned 148 mitantien 4o the inppoveneut of the tachnology, the constructicn of a

Teenet wrrks, v *hs axpAnsion Af *Ya ahore to the pilanned capmcity.
alekdoo s s od iUy
Melting a2~y of +ro Ufalalal “fckel orbn

Aash1d Judeevich afl'aibeacy

Taans e Toooantoytal Knleptdn

AVAL sdendeciedya wlagyola

Viector “leksaadrovic Plrinovr

A% tuy dane Llie Liere wvad carried out tae Teconstriction of the existing
aggreguted for Licreasli tie yroductivity and improving the working conditions,
Lo carrled On Wurkh Uu msturing new technolqgles of the production of lctel_.-

dn 103%-193., after tue iatredguetios of melting tLe nickel woa&ide Lo metal,
tha works was ubie 3C Lur, cut B better nickel, and, in 193, after taking inte
opearativi tae glecLrLfurimce dupurtoent, tie production of rondelles wvas discon-
tinued.

Fhe lilrocuwlivn s rastery oi elzetromeliing of nickel yrotoxide to commer-

€ial wivkel wuw curries out b, iglineer V. V. iakharov under the direction of . Chief

«Aglaeer Of Lie . Orks . .. KIronov. At the same there vae metered by the works

tLe tethnclogy of the rroductic:. of nickel sulplate aag cobaly nydroxide,

crof. L.l LraucE kAL Al tnglicer Vaneev carried out the experiments on
wi-¢ eloctrolysis ol (lckal refianeg site, und after ward, in 1935, there wvas be-
B 8Lt Uraa scelytecantienl Ingtitute tuger tue directios of Prof. I. @. Shcher-
bakev tle work un v foraulation of a Bcusme for the production of eledtrolytical
edthel Wil pastle!atios of vHployees Wi e Ufalelsk Mickel Works (B, L, K11*
Silefie Al Cheklay,

Lh 1LY vaur? sab tmaei tabo LEesullon snoexparicental electrolysis ahep, and

Blnce Gidat Lime U vorke .ae oo, PfU-uclly Lowldes Lhe pyrogensous ndckels also

. .
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daiied yunatiiieg of Hhugleds lec.rosvicul Lickuis,
R ASTIEWURI R fewv.roljele dou; ware utilised for farmulat.
PTUCRLE WL G resuction of Jopestic electrolytionl niokel
v arn Indeauroal sanle Lo ootnop vl prdace.
BOCT: vaa ke S0 O eretion L Ellyidie 840p &ad by ey lst
jrtducaed tne Slrest top ef highgrede nlckel sulplata, The
sV dhod e 4, T. Kil'dibekov. aftep the alec-
Mie L lnbe cpdilion thera began to sccumtilate
Sl g @KL, WUCBU resance &3ve the posaidility of
¢ productlon of the first dowestie cobalt,
WhSLe el LY 4 regenrca eTOUp 01 the works formulsted a
do-ewllod Lironia sonwe Sus Lhe produwetiv, orf scbalt, a:xd by My lst of thag year
ST WRE LPLILCL D L Mabe0s, Coad! bl ong tue I1ret 10 kg of domestic cobalt
e forn Lo dalies.
in wie acco. 1y o 430 Liery was fastulicd Bnd taken into opermtion a
lurge ox,ert micl plan:. rop the Lreductloun of cob&lt, fa wiiel the cobalt-contain-
ing waste nccx.r.r:' s i.r.: the sulphate apg «;lect.rolynil 8hCpe was processed to cobalt
oxiae.
Towsre the el of 137 Laere wag Trown tae coastruction of the cotalt shop,

which wmg taka: irsa 2uiea ia Lgeenbar 1337, e formulation, taking inte

aslering of tha tee. 0k 1 oof Yhe production of cobalt vere carried

out under tie Jdisoclion of t.e Buperiatendent of tha BLop Y. P. Shein with the ag-~
thve Acliatic. of the wigle sunfl o Vortessd ) cue of ilem, A. F, Zyszev, is
Loodurks. o oacvive role 1o tha establian.

JUs e Lo lorkas G, L. ¥hlepetin, now head

Pomsorrled out tue reorymnisation of the
S Ul Lae lnstitut: of the Soyuznikel®
< L2 WOrks, Tormlaied & \'.echnologi-

4 CLLlt-3udpnate for the South-Upai.. |
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| ' Mieres Corbiue. it o evmry Ly fur romeiliag too converter slages to ecbali crude
L ) Lo L, 2TLTLUL Lty seltiig ebDp & speciml
@ G il aad taken into operetion the
T cuion roustin, of colalt crude matte, re-
oL LLE Lurpose.
Lae process Of ¢hloriiation roasting vere!
oL e Dp; s o Khrisanfove, now sup-
! : retired on a pension}
,.-'\ A . R U S F TON i ¢ & sliftd the roasting
3
"
Coa L ObGAL BOLY Wlier Lie direction of the shop suparin-
b nBlererd Lo rooessing GF 3 new foro of cobalt-containe
v
™ SronkoBanSRI 000 L1t -urBe. L concnntrate according to a technolo-
" Lioa remoenre. rour of uhe works under tae direction of
catd L wlnouliuakils Lt processloy of this concentrate
A . ) g L. T CTeauetlon ) eyl L
- o s 1 .. L rorks b 2 e preceer $ill awtner forn of rav sAterisl - Dal!
; . S5ruy s CUmCa AU v Lals RAS wrallig 4o srulile increase in the output of
% . . cobua
{ productione, the works mastored
; _ Lot saEestolil T roLuc i of Ty tsltional foros of production reguired by tihe
:.' . Y Qe l DLy SO bews Wi e warks JLd onet slacken the temp.o of the PO~
1. Lt L FUITNT ae et LureGfed e cutputa of nickel sylphate
{L i AU e bt ot G s cobalt lucronsed Ly several times
I3
i Wi svdtensilcally iccroased Lhe tempo of the
+ * o ti2 production and increased the
| DN : D EETC ¢ L0 proiuction of nickel was on the aver-

cms ir 1.6 & tiwes and in 1553
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o fn 3ahT L eks St wmw af +hg fourth five-ymar plan.

S Pl *~ged b timen. The pro-

ef the wine workers

ST oanrTonts ot mechanization
2.ting a further Increase in
T wars Aon moved,
lram Tap 3 genaral overhaullng,
T feccnetruction and sxpenaioa

cwrizatta of tatloug procedsea.

ITT ST uarhs  pamaled with n opeconetruction of the roasting

revalt ~f wn'y the workis - condittona vers radically changedi

v
L]
avehis AlRMIRSVICN LOoureer
N Im 3707 the gy
' reductry s e, g 4
'

“lers wig tonateuet

widleh the ;o

P tompenin e L4
; ] Tn tha drying
, ‘ S do. BazAanoer},

! : Tp thr molrin-

i e oahnr will be ee
\.,:tL 4:\». "X‘.'.’l!‘.‘t‘
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g0 1 1 (aecomdine to tha mroposal of Shop Superintendent

L 3 mrthy dzsd wo werk of the lomders of tie arying drumm.

Wi oaomat stad tve construction of a slag
© peverberatory furnace and alpanded

ok trotiction, The reconstruction of
i

Tt exietin, plas. ot the same tims

NTTRe smatiation S man mnipALian of thae tedious work and the
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M) CODAIT Industey {4 tne country - the Ufslelsg
~ 8w W10 o sracol lor L. traluing of workera, euginear-techni.
Tl OO LuduEry.

Hee W arun-iiickel Combine vere
I ©on . -- : ) TS Llarue L Len valuable assistdnce by send-

voroiecluleiane. . orkers, masters ampd
Orks fur .astering the tech-

' TR TN ST e Te h L dahsnr, galificevions .

SEEDIS v lave beer, working heres for more
B O M e ey Vet iniig, 16 ulmo mny productive vorkers

WO beran vorkii,  coe om. .. T MEre aus BWLL o the works de Bds On theae
“

fEuIvE VL WiV U s e, PV T techirologles 3d 1ncrelli0¢ tha

ST ANy voskers apd sngineer-techni -
1 irreproachable work: Order of
ow bataer 32 persons, wedels "Yor
" s, Lerecus. he title of “Besiter
" 0j.rators, and the téile of “Eoncrary
VO ed .
B b reationed 1, L, Tarosgv and
ce e dlazyrin, I, ., Glazyrin, I. a.

te e YORBLUYG -, whc by thedr miy years of conacien-

v Wi firsl Loviet nickel there
urt ey demartoent, vorking heras
e lere alnce 1741 in e furnmce
Do e icueallov, working here 1inge
e hlupln, wig teian nere as an unsk!lle
YT T e reciplent of two Orders of

vli ers since 1935, and now

.
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Y %» operations for chargicg
91a- exd, vhich gave the
Tt 5la from the shop; me-
- Trmces; fnsualled o 20-watric~-
Lot emteanta Y cme o s L :
mlEontal aan o e : ooverilo l-calverter of amlisr oapacity; ine
31A11 s M tean
A T SR e et Hata1led 10 odia wrlting shop.
B e L T I <i11 b serisced witk nechanicel
TS L PO
P RELS LRSS T - LIRS R P CERLTT ot deyins of the nickel
Jravules w1l Ry s ardzed. ong vl 3L Aranc art o the nickel Protoxide.

In +b: cobels SLOF Thare 117 b inercass !t the erueity of the lp‘pnémtl,cbn-
sidormbly oxoar i - iarinant of ffpdhed nroduction, necharised the tyansport
2 Y et | |

oi Tomle 10 o e arapecigie pe DEmferial moumliy, as, for sxa=ple, clamping
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T LMo Lilte-e rogdog, . oaan Lo In veln carrfodout thae raconstruction of
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T{ltere,
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e st ey B oopn, especinlly In the 1last 2-3 years, there has al-

@3l Jrwnhle unrt an mechanisation of the Processes.
G o e mate fo ks meelnanization of the processes, tha
TMIrtag, {rerengdrr tha nrodutivity ¢f the aggregutes and
T M 4tha watiannlizess aad inventors, whose
“bLerg rs fnefeda’n crav ysas, "hup, to 1735, the works had about 100 ration-
S ms mors foan B0 e mavings from ratiomnlization fn
f1s 1L 127 thev vere more than §,000,000 rubles.
Her T 1, Ralkakov, friter {- toe Orying shop, A. R.
Brumagde, ®igepe 10 lovet £2 4 p transoort shoo, A, T. Solov'ev, fitter in
the eobalt st T rmg-walder in tra cobalt swop, 1. ¥, Dreain,
Gt nmelemooartdve oo siten of wha “rans[6Ty ahoy, 1. A, Titov, planer inh the ma-
e ine ake- . Y. T Bulatov, Tlagtrowelde- at tre Chenemahansk mine, V. ¥, Zykun,
Alear-leeositive arerato~ at tra Tylunevgh mine, 5. G. Zvees, fitter in the romst-
o Tnates Cnoevo cobalt szon, M, I, Cherepanov, mater, bridgn;
raltdg e, I Fo ¥alawlav, master in the autogarage,
o Themavengr, voad Jaguptedan of the mpaltd oo shop, and others.
THe AL 9f 4R VPylatar Wiake] Wpris rerfiifiila the plan every yeoar,
AN te fepee Sh oy tonrnian] arrpduetiye I"dices of the work, {mprove

v e *r o e T n ¥
TRIITIeMn of the weonr and sulture of the operation.
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From Tavetnye Motally (Soviet Nonferrous Wezaln), T, 1958, pp 3-65((except pp
20-22 (mdnsing))

By .1. A, Etrigin '

Twenty-five years of the Soviet Nickel Industry

\ ] . The progress of the contemporayy arts is closely connscted with the succesas

BRI

1p the davelopment ofthe production end employment of nonferrcus end rare metals

ed by high corrosion atability, refractoriness, plasticity, incressed mechanionl

strangth and cther velusble cbarscteristica. The development of the art in the

4

$
3

,% enabling in alloys with {ron and other setals the crestion of materinls distinguish-
q

§

‘1;.' laat five years has placed nickel and cobalt amoug ths wore important metals.

iy .

)

The first experiments on the utilization of domestic nickel, carried out to-

- wvard the end of the last cantury, did not receive practical application in pre-

1‘ revolutionary Russis. It vas only after the Great Octcber Soviet Revolution that
5. the production of dowestic nickel besams & froblam of the eccncmic Jevelopment of

the country.

At the beginning of the five-yssar plans of induatrialization of tha country
tha Soviat Union 410 not have a producticn of nickel ad eobalt, and had insuffi-
clent iuformation on the poasible matural resources of these sstals. The prospedt-
ing snd detalled exploration for nickel ores of Scviet geologists disclosed re-
glona vith deposits Of ores containing nickel and cobalt, thus emabling the crea-
tion of & dosestic nickel industry on 8 solid basis of supply of rav mtearials.,

. In August, 1933, there entered into operation the first nickal industry - the .
E‘ Ufaleisk Rickel Works, and then in 1938-19%1 the larger snterprises in South Urel

and in Zapolyar.

The developwent of the nickel-cobalt industry has slways attracted the spee-
ial attention of the Party and of the Government.

During World wWar II tha intensified efforts of the vorkers o the nickel-co- !

balt 1ndustry were directed toward more cowplete utilization of the production ca-
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pacity of the axisting enterprises and tovard sstisfying the demands of the de-

fense induatries for strategie -tlrilh.-

1t was wiso during this period that thers vas introduced st the Sourtb-Ural
Combine forces staft molting of silicate nickel ore with employment of high elas-
ticity of tha blast, &s & result of vhich the productivity of the shaft furmmces
and the production of nickel was increansd more than two times; for this techni-
cal improvement the group of engineers of the South-Ural Combine received the
Staiine Frize.

The ataff of tha Nerilsk Combine devoted much effort toward matening under
d1ffigult conditions the incorporation of » nav corplax of sntarprises in Lapolysr.

In the first ysars aftar the var tha efforta of the workers ¢f the nickel)-co-
balt industry enabled the restorstion in & shors time of the activities of the
North-Nicksl and the Pechenga-Mickel Combine.

Of the development of the nickel.cobslt industry in the recent period there
18 charecberistic of further improvement of the technologies snd & better utiliza-

tion of the fundamental squipments of tha enterprines.

In 1955, in comparison with 1950 the moduction of nickel wes increased 1.37

times and the production of copper and cobalt from nickel ores more than 2 times.
The increase was achieved by the elimipmtion of bottle pecks, by 1utm£nu§10n
04 rationalization of the production, and by the adoption or sore sodern techmolo-
gles. During thess ycars the extraction from the ores of nickel wvas inoressed
5.5% and of cobmlt 10% (abeclute). The mjority of nickel enterprises also turned
out 13 1956-1957, & considersbly greatar production of metsls; in 1958, all of

the anterprises are iincreasing thelr production goals froe month to month.

The general increass in pickal-cobalt productivity 1s the result of themore
creative activity of the vorkers, engineers, technicians, rationdlixers and execu-
tives of the enterprises snd of the planners and researchers of the institutes of
nonferrous metallurgy, sa wvell as of the higher level of eductiom.

In the mining of nickel ores there is widely employsd the progressiva, highly-

productive mathod of open aining.




r
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In 1958 cpen mining sccounted for more tmn 80% of all of the nickel ors.

The stmre of ﬁ- mathod vill be incressed in future years.

At the Xispersslsk quarries the sxcavators vork vith the highest produgtivity
in comparison with the other enterprises of nonferrous satallurgy. Thears hes been
repeatedly noted the success of the miners of Mittis-Xumish (Eorth-Nicksl Combine),
in the organisation of rapld depletioc-zining of blocked-out sections. The staff
of the sdning enterprises ©f the Norilak Combios carries on creative vork on

improvemsnt and creetion of pew mining eguipments.

One of the most important steps in the production of nickel from copper-oickel

sulpnide ores in thelr flotation enrichmant.

fhe Norilsk Combine successfully solved the problem of selective flotation
of poor sulphide copper-nickel ores. At the concentration works of this cowbine,
one of the largeet in the USSR, there is being continuously improved the teghno-
logical scheme previously formulated ip tha laborstory and on the continuous ap-
paratus of the engineering cosbined, wodernined the sguipment, and inoreased the
efficiency of tha extraction of the matals in the verious concentrates and their
selective sepuration. i considerabls INprovement in the work of the cul;cmtlm
works in 1957-1956, is the result of the adoption of s nev stage scheme of grind.
ing and classification with eaployment of hydrocyclones, and also the result of
some improveoents in the reagent regime. Tuisse msssures vere adopted by the com-
bine vas the direct help of the Machinery Ipstitute.

The experimants of the Norilsk Combine on the enrichment of sulphide ores
have also been extended 4o the snrichment of the smmlogous ores of the Kolsk
Peninsuls nov belng inveatigated and planned.

Twenty-five years ago, at the organization of the production of nioksl on
the bmsis of the only rav eaterial available at the tima {poor axidio silicate
nickel ores) the Soviet specialists bad to solve a aifficult problem. As is
known, st thet time in the vorld practice it wves not regarded as possidls to
obtain nicksl fros such & poOr and wineralogically-complex rav-materisl, so tat

the problem had to be s0lved On the basis of the experience of other productions

t
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first applied on a semiindustrisl somle vith taking aceount of the local coodi-
tions. Thers wad employed snaft selticg of agglomerates {South Ural Nickel), and
of briquettaes (Ufalelsx Works;.

The road traveled by the nickel industry has been charscterized by sach work
on modificatlon of the design of the ahaft furcace, the air ragims, etc. Consider-
ably increasing the productivity of the furmmce and decresasing the loss of wetal
vith the slsg became the aubjects of the sclentific and technical activities of
e enginears of these enterprises. However, these vorks vere complste only after
the formulation of memsures for preparing the malting charge in the form of ag-
glomarates or briquettes, whilch enadle the axclusion of wet or underdried are
fromthe chargs. Tue accusulation of experimecial works and the large voluse of we
works investigations and experiencas give the possidility of planning nev vorks
and modernizing old works on the bthsis of a betiar techzologionl scheme uanrihg
an inoreased production of nickel. By the vorks of Oipronickal, Gluntsvetoet,
Miotsveimetzolot and the Ural Polytechnical Institute thers have baen found naw
vays for processing oxidic nickel cres, whilch give a batter basis for selecting
the technological scheme for the new Ural Works.

The electromeling of nickel ores and concentrates, aoployed st present as
the fundasental metallurgioal process at the North-Nickel and the Pechenga-Bickel
Combine, 15 Deing constantly iaproved as & result of the creative work of the staf-
78 of these enterprises.

Charging to electrofurnkces working vith a deep tank, incremsing the power
of the furshce trapaforsere by reconstructing them, and mmny other technical im-
provements, have given an incressed productivity of the electrofursmce shop of the
Forth-Nickel Cowbine of 30% and of the Pechengs-Nickel Cozbime of %0 times, and
&% the same time & deacresss in the loss of metal with the discarded slmg. The
decision of the Horilsk Cosbine in 1550 to adopt elactrooelting of nickel concen-

trate has also loversd the loas of metal vith the slag a2d given a oumer of other

- mdvantagey, and alizipated the Jifficulties due to insufficient sulphur in the

charge and the liuited zesources of coking coml of the copbine.

- Approved For Release 2008/06/05 : CIA-RDP80T00246A005000370002-4




Approved For Release 2008/06/05 : CIA-RDP80T00246A005000370002-4

«5- I

The Rorilsk Combine and later also the North-Nickel Combine bave successfully |[
sdopted and mmstered the method, projosed and formlsted by Prof. I. K. Maslemitak
for the flotation separation of “converter matte vith production of nickel snd
copper concentratss. Tha adoption of this method etabled elimimtion from the |
technological scheme of tha processing of copper-unlckel ores of tedious, ineffi-
clent sl expensive operstions, and lowvering the losas of metal.

The steffs of the <“outh-Ural-Mckal and the Northb-Nickel Combine with the

parcticipation of the Institutes of Gintsveimet and Gipronickel formulated and mas-

tered & tochnology for the produgtiot of nickel of high purity end particularly-
pure nickel (99.99% Ni) necessury for the yroduction of refractory alloys and many
other jroducts. The Institute of Gipronickel fully furmulated in their experimsnotal
shop & technologlcal process for the procduction of nickel by the oarbonyl method
under bigh preasurs. Its industrial production is now baing organized. The en-
Ploywent of suwceh nickel 1n = nusber of branches of the catioral sconomy gives 3 !
great scdbmic sAVAntRges .
Many original iovestigations and radical 1upro1rcuntl have been carried ocut
in the unickel vor'u for i ncressing the incidental extraction of cobalt from o:udlc
snd sulphidic nickel cores at the conversion of nickel mmtte. The contlouous im-
provemants in the processes of the conversion of nickel matte and the operstions
of sxtracting the cobsli from ccnverter slag sssures an incresse in the woduation
of cobalt in step withk the increase in the production of nickel, B i
The mo#t fmportant in the solution of this problex is the work of the South- |
Ural-Rickel Combine on the adoption of s scheme of procesaing of convarter cobalt-
contalning slags in liguid forw by impoverishing thex in conmverter matte of the
ore mlt, The cobalt matte enriched according to thls method is, Ior the purposs
of separeting from the cobslt the principal mass of nickel, converted to converter
wAtte and rich converter slag. The latter is treated with poor watte with pro-
duction of rich cobmlt mmtte, which is then converted to cotalt alloy. The CArrying

cut of this procesa at the South-Ural-Nickel Coswbine enabled sn increase in the

extrection of cobslt at the processing of the matte of 1.6-1.8 times, and a con-
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siderable euric:pent of the anode with cobmlt. Improvement in the cobalt produc-
tion is being conticued at the combine in the direction of & furiher incresas in
the extraction cf cobalt in tnepocess.

The earryine out at the Hortz-Nickel Cotbina of elsctromslting of liguid con-
verter slags bhas als0 contributed to increasing the arimction mnd further increas-

i ing the production of cobelt in 1957, and 1958.
i ) In 25 years the nickel indust:y has development large rumbers of specialists
. able to solve ixportant sclentific, technologioal anc econcmic oblews.

The vorkers of tne nfckel and cobelt industry are confronted with sows im-
portant provlers: To prospect snd explore richer nickel aund cobalt ores both in
the regions of tneir enterprises and in new regions for the purpose of videning

* Lhely rav-mtarisl basis and sssuring their supply from rich ore veins; to in-
cremse the efficlency of the equipments and of the work at the mines of the nickel
industry; to improve the processing of the cres at Yheir mrelizinmry earichment,
including ox1dic nickel ores, for the purpoee of reduciag the oporation loases
at the melting of nickel-poor rav-materials; to reconstruct the existing eater~
yrizes ot the basis of 3 more ratioml scheme of operstion, with elixt¥oation of
botile necks and wore complex utilizarion of the ravw une"uu; to organige the pro-
duvetion of sulphuric acid rrom setallurgicel Gases; tc incrosse the extraction of
nickel and cobtelt at the works at the concentration of sulphidic cres wnd st the
retallurgical works.

In viev of the fuct that st the mmjority of the entarprises the losses of

R ) nicke]l and cobelt still remin very high, the improvement of ths extractios of the
retel is the most factor in jncremsing the production of the matals. Bnll.r_ los-~
se¢s of metals have Leen obtaired as a rasult of: The introduction of operation

storsges for nevtrel ores, of agglowmerating works No. 2, and of dust-collecting

systems I the vorks of the douth Ural-Nickel Combine; charging to elsctrocelting of

nickel concentrates end introducticon of duat-collecting systems into the existing

shops of ths works of tne Norillsh Comblae; neutralizing the ores, dyring and spriok- ]

ling tue chArge Lefore slectromelilng at the metallurglesl works of the Rorth-Nickel
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tlon of the Frocess of impoverighmans

Turnace at all of the vorks of the metal indus

The workers, enginsers aud techniciang ©f the ninhl-cohlt'

industry arg Successfully dealing viry, the probles of the SUpply of thase wotals,

On the tvanty-rifen &aniverssy of the birth of the nickel industry we wish

a1l of the workers of thig tranch Sreative succesy in $0lving the furthepr ro-

blems or :ncuuing the level of production.,
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L. G. Torubarov, lentral Flanning Boarc of the Aussiaz Soviet Federated Socialist

Republic
The nickel-ccbalt ind

The Jecisions of the 20t seeting Of the Kiu6 determine the direction and ratae
of thy furttier Jevelcpment ¢f noaferrous wetallurgy for assuring the supply of
nonferrous ard rare wetals to the wore Important branches of tha mtiooal sconowmy.
Particular loporience is attrituted to the cevelopment 0f the nickel-cobelt indug-
try.

The nickel-cobult Industry, created duricg the period of Soviet power, occu-
Fles today with sespect to the procucticn of anlckel one of the firs% places iu the
world.

The lzcreasiiy demmnds of tne arts for nickel- and cobmli-containing msterials
rossesslng increamed strevgth at hlgh_nempmtu;ea, resistance to corroslon, in-
croased vigcosity and plasticiiy, high electroresistaccs, scid-resistance and cther
important characlerlstics cave determined the importance of nicksl and cobalt in
rational ecohbomy.

fAickal is meinly exployad for the production of variocus nickel-allayed alloys
and stesls, including rustless snd refractory waterials, and products thareof, and
for the produstion of rollsd nonferrous mterials, sainly nickel and copper-nickel.

Nickel aulphate is exployed in tue eloctroindustry mainly for the producticn
of irou-nickel alkuline storage Latteries. Metallurgical nickel, sulphate and nicke

protoxice are euployed for tha roduction of chemicals, refgonts, catalysts, eoamed

wmre, etc.

The gromtest wmployment (except for tos storage-battery {ndustry), is tiat of
nickel-cardonyl powder for the production of wetalloceraxic products.
1o recent yuurs thors .es srarply incressed the esploywent of cobalt in the.

Production of series of steels ang alloys, Limuks to its nigh techunical charecteris-

Approved For Release 2008/06/05 : CIA-RDP80T00246A005000370002-4 .




f

Alpproved For Release 2008/06/05 : CIA-RDP80T00246A005000370002-4

:

tics. Cobalt finds wide #3ploykant for the production of highspesd steels, alloys
for oheuine cunstructlon aig tegretic alloys for the radio industry,

The prowing demd:nd for ricke. aid cobalt deterwings the scale and rate of the
procuction cf tuefa cetals.

There ‘3 being planned the Teconstruction and expansion of axisting enter-
brisea as vell as the cons.ruction and cperstios of nev nickel snd oMLt emter-
prisss. ror tois we liave the aecessary rav-ssterial basig, The total developwant
of the supplies of aichel-cobalt ores usnures the vork of the entipriun of the

nickel-cobalt industry for seversl decmdes.

The incresse in the supplies of ores 1g obtained mminly by the development of

open »ining.

1t is planned o briog into production nev nickel and eobalt dapoaits.

The ore tasis of the Ufaleisk Works of the douth-Ural-Nickel Cowbine 1g being
axmmunded by the introduction of new and the expansion of the existing wmines.

The ore basis of ths Fechenga-Nickal 19 belng greatly developed. The develop-

ent of the suppiies of sulphidic ¢orper-nickel ores of thia region 1s epadled by

the expansion of tha axisting mine a;d the Cpaning new large =ioes, ineluding, as

At Zhdanovak, mines worked Sccording to the open method. On the basis of the ores
of the Zhdanovek deposite thers iy Planned the construction ol a large concentra-
tion works (1).

The planned {ncrease in the supplies of oras requires a considarabla Inprove-
menht in the technical 1eve:f;lof the mining vork, vider Bechanization, inoreased Fro=
ductivity of Lhe work; at the sape time cost of production of the ores vill be
lowered.

Az the opeu @ines, besides better utilitation of the existing mining oqui pmenty,
1% is planned to Frovide the aines with Bore powerful equipments and corresponding
tranAport oeens: AXCAVALOrS with a bucke: capacity of 5.6 cubic »aters and drag-
lizea with & bucket capmclty of 1.5-2 cuble meters, wotor and slectric locomotives
Wit & coupled velgut of 190 metric tons, large self-unlosding cars with capa -~

City of <0 amd 3 retrie toas, dump trucks wigh a cepacity of 25-40 metric toms,
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Tha productivity of the excavaiors vith & ducket capacisy of 1 cublic metsr is
expucted o reach 200,000 cublc meters per yoar.

At the developmeni of tue ore deponits workse according to the undarground
method thare is planned the enployment of high-output systems, wide utilization of
highspeed perforators, poverful lomdirg wechines, large-capacity cars and more
{ pewerful excavators.,

4t the concentration vorks there rmat ba solved the problem of improving the
’ work of the grindiag shops b, fwmproving the squipsents svd the introduction of 7

hydrocyclonses. In the flotaticn shops 1t is Tirst all necessary to provide moras

flotomachines, mRnd to iniroduce wesr-rasistant replacament-rarts for the floto-
it

mechines and pumpe. For increasing the exiraction of the neﬂ’.a:u/u neceasary

w0 ewploy tWwo- and three-stege grinding with fmercyclic flotation, with employ-

oant of batter flotoreagents ayd in a wider assortment.

In the near future there will have to be #olved sn important problew: formila-

» tion of effective methods for the enrichmeat of poor oxidic nickel ores.

’ ' A furthier increase in the output of the producticns of the existing nickel |
vorks and tneir cperaticn st s high technicsl level requirss a uon.'ider"l‘blo.-cpn-
sion and reconstruction of many of the worke. Thia reconstruction will te carrried
out weinly in the follewing directions: Introduction of wore modern methods of
caking fine ores and goncentrates beafore meltlns; changiug from aheft -:I_.tiaa of
the oras %o melting in the electrofurnmce in reglons vith a favorable electrcbelsne

‘ izproving the shmft melting of briguettes and sgglomerates; lovering the losses

i‘ i 7 of nickel and cobalt wiih the dust and Qlscarded sisg; introduction of new technolodf.

‘ gleal procesdes and modern apraratuges; complex processing of rav materials and

’ e obtaining new forme of production; incredsing the productivity of the work and low-

:f N exring the coste ‘or all forzs of production. *

In the nccompanying {igura there !s shown the dymumics of the isgrovemsnt in
the indices of tie netallurzicn) nroduction of nickel.

At the South-Ural-Nicksl Ccebine the development of the whole production is

&l Dresemt rolérleu by tic absence of gtorage for the sveraged ore and fnsufficientl§
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capacity of the agliomerating works. According to the Planned reconstruction of
the corbine, which tms Slready begun, there vill be constructed large storuge Space
for the averaged cre, vith extenaive mchanization of the lmding-unloudmc work,
a8 vel]l aw a agglomerating vorks with twice the krea of the present caking meh-
iras. "his gives the Poasibility of ghars Balting og stadly fluwed angd sulphided
ggloneraies of & conetant chewloal compositicn. To a considerable extent t.hn-t.
WL be reconstructed the melting shop, wity OMplete oechanizationand automtion
of the transport of the materials %o the Turmces. The blover system vwill be
Strengthiennd, and the shars Turnaces vill be converted Tor oparsting with high
and closed charging; granulssion of the slag vill be replaced with not dumping;
the processing of the convarter slag will oecwr 1 Spacisl slectrofurnaces. Thare
will B8 of the production of
nickel and cobalt. There will be considerably recrganized the cobalt-sulphate ahop;

Vith renovel from 1t of the sulphate and hydrate mroduction of nicksl 10 a spec-

ial shop. Thers ¥1ll be introduced oev IxOcesses vith explopment of u:yu'x;, .lu;h

pressure, deep VACUUM, and ApAratuses of eontinucus aqtion,

Frocessing at wetallurgical works cf ores containing nicksl and extraction of
uickel (in the vhole intustry 1n ; referreq to 1956): (1) Proceseing of ores;
(2) extraction of nickel; (3) conteut or nickel in gy, (n) PXocassing of -ores;

(b} content apa sxtraction of nicke); {e) yoar

———

Av a reqult of the Foconatruetion of the vorks the extraction of nichl.l wag
increased fron 60 to 75% and that of cobalt frow 27.5 to 41% and the outputs or
Blckel mnd cobmli were considersbly increassd.

The develcpment or the production gor nlckel 1n 1959-.1965 at the Ufwleiax Nigk.

*l Yorks will be based minly on €X;anslon And rec

comatructed closed Storege srwce for the ore, ang expanded the drying, Belting g

rosating shore. Subcuntinlly vill be reconstructed the welting shop, vhere thare

Vi1l be installed one mors shaft Turnace, moderniges the briquetting Press, re-

e
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piaced the blowers Vit more powerful OD¢, and at the sametime 1aproved she dugt -
collecting aystory e bessenerizaion ¥ill be carriedout in koriscatal convertars,
and tie latoverighment of the converter alags 1, electrofurnaces. e existing
coball production will be Tecunatructed fop tablin, Processing of new types of
Tavw materials. 411 of this will anable increasing the quantity of ore Processed
And incremsing the extsmction of nickel by 3% and the extraction of cobalt (refer-
red tc the cobalt Froduction) by 20,454,

At tne New-Ufaledsk ‘orke it ia Flanned to adops a technologies} scheme of
Production based ou the moat zodern processing of oxidic nickel ores and wodern
technological Spparatuges.

At the Pechongm-fickel and Lthe Borth-Nigkel Combine there 1g planned by 1965
a cunﬁduable increass in the Quiput of oickel, cobalt ad erude COPpeT compared
with 1956, The increased Output of the production is aseured by the sxpansion pot

ouly of the ore~concentrate econony but Also of the pProduction of both combines .,

At the Pechengn-Nekel Combine thers will be ingtalled on more large tlectrofurnmey

Tor melting ores ang concentrates. Dy the end of the plan period the North-Nickel
Combine will have changed over minly to the processfug of ahdtlnn-;ralr ccncnn.t'htn angd
Pechensk convertar mtte. The expanaton of ity malting whop contemplates the ip.
stallation of onemore ore electrofurmoen, ang discontinuing in 196) the selting
of ores in shast furnaces. There vill be expanded and axiensively rsormmnized the
electrolyaiy or nickel, and conetructed and tekan into operation a new ahcﬁnx;.u.
shop. In correspoudence with 1¢g incremsing production the combi:. g will expand soms
of 1te other shops a:d services. 8 & PRI of thege e Eures, i introduction of
nev Lechnologica} Procesace and mbernization of the eQulpwent for extracting the
metals the wxtraction of nickel &t the worlis will be increased from 8 to 93%, thae
of cobalt from k6 1o 574, fnd that ¢» cerper from 90 to G3f.

An Inprovement, 1 the techniea) level orf the zetaliurgionl producticn oret the
Torilsk Comdi.e w113 e ObtALcad by the erployoent of more aodern technologies,
In 105850 ghape melt!g will ba rerlacd wieh melting ip ore-thersml lltctrofurnlc-
€8 of lapra cAimei* ;. the nragent technoltyy of the moduction of cobalt vill be
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changed: the cunverter slag impoverished in the elactrofurimce and all of the

cobnlt wil) be ser into the CCRYeTer write for subsequent traction. Soms of

the otaer operniinig vwili alzg be reorpanized: flotation of the converter matie)

roasting cf the nicksl concentrate; clectromelsing of Adckel protowide on anndes , ] i
and others: there will be introduced new technological processes for recovering ‘ '
Rccormpanying metals. There are contemplated measures for incraasing the output of
metals and the conplexity of process! @ of rav mmtarials, for increasing the ax-
traction of the metals in the fintahed production and lovering the cost of rodus -
tion. At the new fickel vorks there will be smployed a more sdvanced scheme of
processing of owidic nickel ores than that erploysd at the Ural Nickel Works,
According to this schems the ore with the flux is subjected to 4§glomeration,

snd the ThuXed agolomerate is melted with a reducer in the electrofurnace .to pooy Y |
ferronickel, which 1g blown 1n the converter %o rich ferronickej. The scheme gived ]

8 high extraction of mials, and enables the erplcynent of jwon converter slag ip ]

farrous wmeta llurgy.

There has been formlated a somavist more advanced scheae of Irocessing, vhose

* . o,
detailed ilnvestigwtion 18 nov undey way at institute aud on Pilot plante. If the

achare is found Teasible, large nickel euterprises will be orected in the ssstern )
part of the country.

Of great importance at the proceukg of nickel-cobalt oras is their complax
utilization. In the svailabls oxidic nickel Ores the principa) industrial compolient (

besides the nickel ig the cobalt, and in the sulphidic ores also the copim-. The

corplexity of the sxtrmction of the cobalt and copper 1is determined 1ncl.demi1:
vith the extraction of the nickel st both the enricheent and the setallurgiesl
Pracessing of the rav matarial, . conaiderable part of the lneremsed output of
cobslt in the Phrf Pericd will be obtaired ag regult of 1te increaged axtraction _. )
8t the metailurgioal processing; in commrison with 1956 ythe extrmetion of cchalt “
In 1904 wil) be ineremzed 1.6 tires. I
In the deposits of variovs kinds of ferrous nickel cros, the fron is also or | i

industrinl fmporta-ce. AL the consiruction of the nev nickel vorks 1t is intended - l
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to process the ninkel ard cobal+ ores with inciderntal racovery of the iroz.

I the sulthidic ores of +1e Ajolysr cat ise there are contained s nuwber
of valimble conporents - €Xpenalve and rare wetals, wiica are extrecied inoidantally
with the priceipnl notals. By fEErovement of the exist.ing and the fatroduction of‘
nev technolcgienl rroceases i+ i exrected L0 increage the quantities of exiracted
valuable comporanta and o increase their axtraciion from the rav wmierial.

! gremt ahortecsing 1o t.s work of the nickel-cobalt fndustzy 1s the fallure
to utilize the aulvhur 1n the derarting sulphur zmses. large quantities of sul-
phur, cocuri .z at the present tise with sulphiaic orek, or, at tae specisl intro-
ductlon at the meltin; of axidie nickel ores, by sulphidetion (vith £ypsun, pyrites)
are let out of the convertars ard roustin: furnaces into the air in tha fors of
sulphur gas. The rlanned reconstruction contentlates the utilization of the sul-
rhur at the vorks of thg Pachengu-Nickel , lorth-Nickel, Gouth-Ural-Miokel apnd
Ufaleiak Cortines, vhere thara w131 be provided installations for recovering sul-
phuric acfd or liques Bulyhurous snhydride frop the sulphur gases. As the Norilsk
Cerbine there will be expand=d the exieti .y sudphuric.-acid shop.

The utilizmtion of the slage of metallurgiosl production for the production
of bullding mterials - wall blocks or bricks, rubble, elag blocks, slag wool,.ete
~ is doterriied i~ amch rarticular case by the local conditions and dewmnd. It ia
Plannad to utilize the slag for tals purpose at the South-Ural-Mokel and the
¥orth-Nickel Combina. In the plarnnea reconstruction of the enterprises there is
8lisc Yeing 8ol ed the problam of utilizasion of the * of the liquid lag.

Tie davelomens of the aickel-cobalt requiras considerable capital outlays

or Yle conatmiction o rew mires anl works a-d bl reconstruction of existing
taryrises sng vall sa for farensatl iy 4 o abandoned capacity of mining enter-

prises.

»
it 18 caleulated that [laaned capini outlays for the ickel-cobalt induatry

for the whole ;lan perind w111 lowar the unit costs ol production by spuraxinately
2'% cotrared with e netuel cutta svrowd 1008, s this rateths productivity of tiy

the work Ay 17 frarorm o gy I Meldun) fndugtey Eroupe) uill be tocresscd Ls
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#7.2 (referred to the Induatry as viole) 1.6 times, 8t & lovering of the coats of

A N

¢ Troduction of nfcksl by 247 a2 o cotalt by W7, Consequently the effectivengss
;: of the eapital cutlays - the nickel-cobalt {rdustry will be conplderably in.

‘; Creaged,

‘:: Beaides fncrensir. 4e ~utouts of tekel 6] ccbalt en faportant problem i
r; the economizing of ntcke) and sobalt ty replazing them as alloying additions with
‘i’ errorfur, aclyhdemar and beron; by s wide adoption of Steels and alloys without

3 a contant ©f nickel; by t'e exclusion of cobait from less imporusnt alloys; by
l? =mployrent of rlastics instead ¢f nickel in various articles and fittings; by a

: ; vider errloyrent of mlvanizian:-, ete, ‘
_'{‘ The woviet Union possesses lmrge known resources of nickel and cobalt. 'l'h-
}f coneldarable volum: of ceoprospecting planned for 1959-1965 will st11l further

g incresse these knowr. resourcey, thareby assuring frrther increase in the capmciy i

of the nickel irdusiry after 19¢c,

R

The reortanization of the mammgenent of induatry l'nd. cﬁnltruction accﬁrdinj
to the decision ~f the Farty and the Goverooent ns alresdy given important reaulti]
thus the plan for the first quarter of 1950, was overfulfflled b7 8l of the entdf
Prises of the nickel-cobtalt industry. In comparison with the firat quarter of 19 .

| P '. the volume of oper mining was inereased by 33%, the output of ores by 13.1%, the

K outmuts of richel and ccbalt by 10¢ emch,

i
The developoest of the rroductlon of nickel and cobals will supply the a.m

demnds of tis ratioml aconomy

Footnotes
. .
' _ (ir ‘oziare “"ZnPtchment and agglomeration of cres of the nortivest regions

oI bhe L. aedi e b, L, e dard s
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